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APPENDIX F
MANUFACTURERS’ EQUIPMENT MANUALS
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GROUNDWATER RECOVERY SYSTEM

Submersible Pump
Flow Monitor/Totalizer
Flow Sensor

Level Controller
Turbine Flow Meter
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} Technical Data 25GPM Model 258

DIMENSIONS AND WEIGHTS

MOTOR | DISCH. DIMENSIONS IN INCHES | APPROX, )-—E—- e e
MODELNO. |FIG] HP | sIZE SIZE A | B 1 C IDJEISHPWE w— i |of— 1.,:'% ol
25505-3 A 1/2 4" 11/2'NPT| 181 9.5 86| 38| 39 26 1 —F 3 |
25507-5 Al 34 4" 1TUZ'NPT] 209) 1077 102 38) 39 28
25810-7 A 1 4" 11/2° NPT} 237 118 119] 38} 39 29
25815-9 Al 112 4" 11/2°NPT| 271] 136] 135] 38| 39 34 e
25520-11 A 2 4" 142’NPTL 303] 151§ 152) 38] 39 37
25530-15 A 3 4" 11/2°NPT} 391} 206f 185] 38} 39 59 A
25550-26 A 5 4" 11/2°NPT| 512 | 236) 276] 3.8] 39 76 l l AC
25575-39DS" Al 7172 6" 192" NPTl 6681 242{ 426{ 54{ 46 168 [ L
255100-5208* | Bl 10 6 [11/2'MP1] 909] 254 655] 54f 54| 226 | B9
NOTES All medels suitable for use in 4" wells, unless otherwise noted - 03 1
Weights include pump end vath motor in Ibs
* Buiit into sleeve 1%/ MPT discharge, 6" min wel) dia \ 5 D~
Fig. A ‘
—r ¥
Fig.B
MATERIALS OF CONSTRUCTION
COMPONENT SPLINED SHAFT (3-26 Stgs.) | CYLINDRICAL SHAFT (39 Stgs.} DEEP SET (52 Stgs)
Check Valve Housing 304 Stainless Steel 304 Stainless Steel 304 Staintess Steel
Check Valwe 304 Stainless Steel 304 Stainless Steel 304 Stainless Stee!
Diffuser Chamber 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Impeller 304 Stawnless Steel 304 Stainless Steel 304 Stainless Steel
Suction Interconnector 304 Stainless Steel 304 Stamless Steel 304 Stainless Steel
inlet Screen 304 Stainless Steel 304 Stainless Steel 304 Stainless Stee!
Pump Shatft 304 Stamnless Steel 431 Stainless Steel 431 Stamless Steel
Straps 304 Stainless Steel 304 Stamnless Steel 304 Stainless Steel
Cable Guard 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Prnming Inducer 304 Stainless Steel 316 Stainless Steel 316 Stainless Steel
Coupling 329/420/431 Stainless Steel | 329/420/431 Stainless Stee! | 329/416 Stainiess Steel™
Check Valve Seat NBR/304 Stainless Steel NBR/316 Stainless Steel NBR/7316 Stainless Stee!l
Top Bearing NBR/304 Stainless Steel NBR/316 Stainless Steef NBR/316 Stainless Steel
Impeller Seal Ring NBR/PBT (Valox®) NBR/PPS (Ryton®) NBR/PPS (Ryton®)
Intermediate Beanngs NBR 304 Stainless Steel NBR/316 Stainless Steel
Shaft Washer Not Required LCP (Vectra®) LCP {Vectra®)
Sphit Cone Not Requtred 304 Stainless Steel 304 Stainless Steel
Spht Cone Nut NotRequired 316 Stainless Steel 304 Stainless Steel
Sleeve Not Required Not Required 316 Stainless Stee!
Sleeve Flange Not Required Not Required Zincless Bronze”
Coupling Key NotRequired Not Required 302/304 Stainless Steel**
NOTES Speocfications are subject to change without notice
Valox & 15 a registered trademark of General Electric Co
Vectra ® is a registered trademark of Hoechast Calanese Corporation.
Ryton ® is a reqistered trademark of Phillips 66
*Stainless Steel option available.
** If using 4" non-standard motors. refer to 329/420/431 Stainless Steel for coupling
A coupling key 1s not required
P
GRUNDFOS /&%
GRUNDFOS PUMPS CORPORATION -+ 2555 Clowis Avenue + Clows, CA + 93612
Area Centers: Allentown, PA (B%g?r:;i;a(f?s ‘; CI;;:?:(JB (i)la)oa :?3'.01\’:;23CA + Dallas, TX « Seattle, WA =T ome]

Canada Msissauga, Ontanio + Mexico: Apodaca, N L



Model 25S

FLOW RANGE: 18 -32 GPM

25 GPM

OUTLET SIZE: 1'/2" NPT

Performance Curves
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OPERATING RANGE: 15 to 32 GPM
CAPACITIES BELOW 18 GPM
SEE MODEL 168
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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
4" MOTOR STANDARD, 5-5 HP/3450 RPM
6" MOTOR STANDARD,7 5-10HP/3450 RFM

Performance conforms to ISO 2548 Annex B
@28 min submergence

GRUNDFOS %,
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PSI@ Performance Curves CRN4

SP.GR. 1.0 (based on airfroe waler 8! 68°F 20
700
a00 T CRN4-160114 (5 HP I 34500
1 = s
650 RPM 60
275 EFF. (4] >
600 —FcrNa-120 (5 HP)] 50 g
250 i . w
550 40 E
225 w
500 -~ 30 o
CRN4-100 {5 HP g
200 lum- 450 20 o
w ~ s
175 ] & 400 JcRunawe N 10
- B e "
o
1| CRN4-80/7 (3 HP,
150 Iﬁ 350 = = - =
b= o — 111
- 300 _— CRN4-60 {3 HP)
125 - & EEmm ! N
E 250 1 CRN4-50 {2 HP} - b
100 = - ~
T CRN4-40 (1 % HP)] [~
200 [ ; T | T 1 ; -~ - : 0.40 ‘_'
75 o JevPsTolS o
T ICRN4-30 (1 ‘/:HP)[ y
150 IH..I - 0.302
B = 7 (7]
50 100 CRN4-20 (3/4 HP) | 020 @
11 = '}_-F } 1
FCRrNA-20/1 (172 HP) |
25 50 = { 0.10 3
0 0]
0 5 10 15 20 25 30 a5 40
U. S. GALLONS PER MINUTE
rl LI I T 117 l LR ] LI I T 1T 171 | T T 71 T T 1T 1 1 ] T v 17 1 l T T 11 I
0 1 2 3 4 5 6 7 8 9
CUBIC METERS PER HOUR
Materials of Construction NPSH Curve
DESCRIPTION MATERIAL
Motor Stool and Coupings Cast [ron 8 T
{not in contact with Pumping Mediur) 1
SucliorvDischarge Base, Impellers, Intermedhate AISE318 55 7
Chambers, Spacing Pipes, Quter Sleeve, Priring
Valve, & Pump Head Caver
Cougling Guards AIS1 304 58 6
Pump Shaft AIS1 316 85 m ,’:
O-Ring Type Shaft Seal [Optional: Bellows Yype Shaf! Seal w3 7
o Carbloe, EFOM & FPM) e
- Stationary Face Tungsten Carbide z -
- Rotation Face Tungsten Carbide =4 v
- C-Rings EPDM (FPM Dptonal} T 7
- Upper and tLower Drivers AIS| 316 S5 v AT AT ]
- Spring AlSI 316 5 o d NPSHR
Intermediate Chamber Beanngs Aluminumn Oxide Ceramic Zz L
intermediate Beaning Journals Tungsten Carbide 2—H L :
O-Rings EPDM (FPM Optional) ' 1
Base Plale Steet 1
Outer Sleeve Gaskets Non-Asbestos Fiber »
Aur Vent Plug AlSI 316 58 0 L r o
NEC:E:'"QS Teflon® 6 5 10 45 20 25 30 35 40
EPDM-E Pi bber - d
NG thylene Propylene Rubber - ® Registered trademark of DuPont U.S.GALLONS PER MINUTE

GRUNDFOS Pumps Corporation = 2555 Clowis Avenue = Clovis, CA 93612
Customer Service Centers: Allentown, PA - Fresno, CA

Phone: (800) 333-1366 - Fax: (800} 333-1363 L-CRAN-TL-002 [ Rev 9/97
Canada: Oakwile, Ontanc »+ Mexdico: Apodaca, N L PRINTED IN LUSA
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: CRN4

Series C Multi-Stage C ntrifugal Pumps 316 Stainless Steo!
=
Submittal Data 3450 RPM 60 Hertz
~—— JOB or CUSTOMER:
ENGINEER:
CONTRACTOR:
SUBMITTED BY: DATE:
APPROVED BY: DATE:
ORDER NO: DATE:
SPECIFICATION REF:
QUANTITY TAG NO. MODEL NO. GPM | FEET | VOLT | PHASE COMMENTS
"STACK" KIT P/N SEAL & GASKET KIT PIN:
Dimensions Base Dimensions Technical Data
[— D1 — (based on aufree waler at 68 F [20°Cl}
Dz —| : MIN, DUTY FLOW RATE:
Allow Space ' : 5'F to 250°F {-15°C to 120°C) =2 0 GPM
far Motor 8w See the Senes C Installation & Operating Manual
Remgval I ; l—— 210mm —— for operating hmits befow this minimum
! 7 MOTORS: OOP (Standard), TEFC {Optional)
! 180mm TEMPERATURE RANGE:
f [ [ DISCHARGE 5°F 10 250°F {-15"Cto 121*C)
C—— J- 19— - T FITTINGS: 1 4" Victaulic-Type
ﬁg P & +E | MAX WORKING PRESSURE (at 250°F)
A @ ZE FE |Models 2011-100 230PSt (16 Bars)
E 7" Holes | | -2 ef 120-160/14 300 PSI (20 Bars)
1Y 14" 13mmy, It Grundfos f rki
Vicaulc Type Vigauc Type So— _old rossures allower i rperatures )
Connecho‘:l | Connection Ll SUCTION 1/ MAX. INLET PRESSURE:
20/1-20 90 PSI (6 B.
1 i 33—80.’7 145 PSE (mal'a?rs)

- u : &
Priming T 3| & 80-160/14 220 PS1 (15 Bars)

Valve

CEG Mators are A/ @ Rated
Electrical Data, Dimensions, and Weights®
NEMA DIMENSIONS IN INCHES Net Ship. | Ship.
Pump Motor Frame | Disc. | Suc. | Motor Wt Wt Vol.
Type |HP| S.F. |Ph| Voits | Size Size | Size |Height | A | B [ € | D1 | D2 [ (Lhs) | (Lbs)|{Cu.Ft)

CRN4-20/1 wi 125 | 1 |115/208-230| S6C 1% 1% 9% 2 9l18%| 6] 4% 43 49 4
% | 125§ 3 ]208-230/460] 56C 1% 1% 9% 2 gw%i1Bw| B[ 4% 42 48 4
CRN4-20 | 125 1 [115/208-230] S6C 1% 1% 10% 2 gwnl19%| 6% | 4% 47 X] 4
| 1251 3 |208-230/460( 5S6C 1% 1% 9 % 2 9%|18%4| 6 | 4% 53 59 4
CRN4-30 T 115 [ 1 [115/208-230] 56C 1% 1% 11 2 10%|[21% ]| 74| 5% 59 65 4
11 $151 3 |208-230/460] SBC 1% 1% Q34 2 10%119% [ 5% (4% 55 61 4
CRN4-40 1| .15 | 1 [115/208-230| 56C 1% 1% M 2 12%[23% | 7% | 5% B4 70 4
1] 115 | 3 |208-230/460] 56C 1Y 1V 9% 2 12121 | 5 | 4% &0 67 4
CRN4-50 2 1 1158 1 [115/208-230| &56C 1% 1% 11 % 2 13%[24% | 6% | 5% 72 80 4
2 11145 3 |208-230/460| 56C 1% 1Y% 10% 2 13W|23% | 6% [ 5N 64 71 4
CRN4-60 3 115 1 [115/208-230( 182TC} 1% 1 14 2 14%[28% | 8% | 5% 107 115 [
311451 3 1208-230/460] 182TC| 1 % 1 Vs 1% 2 14%| 26 BYWNl5 77 85 B
CRN4-80/7 31118 1 [115/208-230} 182TC| 1 'A 1 14 2 6%[30%| 8% {5k 108 116 6
3 | 115 ] 3 1208-230/4601 182TC1| 1'% 1% 11 2 16¥[(27%]| B% | 6% 78 88 B
CRN4-80 3115 1 |115/208-230] 182TC | 1 ' 1% 14 2 16%%]30 | 8% | 5% 111 119 6
311151 3 |208-230/460{ 182TC [ 1% 1 Vs 11 % 2 16wl274] B | 5% 81 89 B
CRN4-100 511415 1 208-230 | 213TC| 1 % 1% 16 2 18%|34%|10% | 7% 145 158 7
511151 3 |208-230/460] 184TC| 1 % 1Y 13 % 2 18 71 33 9 5% 114 126 7
CRN4-120 5] 1181 1 208-230 | 213TC| 1% PV 16 2 |21%|37%[10% | 7% 147 159 7
5 [ 115 | 3 |208-230/460| 184TC| 1 % 1% 13 % 2 21%|35 <] 5% 116 130 7
CRN4-160/14] 5 [ 115 | 1 208-230 | 213TC| i % 1% 16 2 23 39 [10% | 7% 155 1687 8
5§ 1168 ] 3 [208-230/460] 184TC| 1% 1% 13 % 2 23 |37 % g 5 3 124 138 8

NOTE @Wabove dala for Baldor ODP motors
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Model 675F

[¥ata Sheet 675F/1197
Supersedes 675F/896

Digital Flow Monitor/Totalizer

B Two Measurement Readouts.
The Model 675F microprocessor-
based monitor/totalizer features a
digital LCD that simultaneously
displays the measured flow rate
(upper readout) and the total
accumulated flow (lower readout}

® Control and Alarm Capability.
Two SPDT relays can be
Independently set to operate in
response to increasing or decreasing
flow rate.

® Standard Multiple Outputs.
The Model 675F provides three
analog outputs: 4-20 mA, 0-100 Hz.,
and a retransmitted flow input signal
that is LSTTL-compatible.
Addutionally, the instrument has a
scaleable pulse output to provide one
24 VDC pulse each time the total

accumulated flow increases by a
user-set volume. The duration of the
pulse is adjustable from01t0 2§
seconds.

® Simple Pushbutton Operation.
Menu-driven operation makes the
Maodel 675F simple to use. Five
pushbuttons {located behind the
enclosure door) configure the
instrument and conveniently recall
stored setup values.

R Versatile Input Capability.
The Model 675F can be used with
most brands of flow sensors. It
accepts these types of input signals:
» Isolated 4-20 mA
» 0-2000 Hz. (typical of most
turbine flow sensors}
» 0-200 Hz (provided by all GLI
impeller Row sensors)
» TTL-compatible 0-200 Hz.

@

Certified by CSA for
General Purpose use

m Resettable Total Accumulated
Flow.

The accumulated flow total can be
reset using @ specific pushbutton
sequence, or a switched input signal
from a remote location

® NEMA 4X Protection.

The NEMA 4X enclosure protects
the instrument circuitry from harsh
environments. Also, the hinged cover
is easily removed to facilitate
installation and servicing.

m Universal Mounting.

Two stanless steel brackets enabie
the mon:tor/totalizer to be surface,
panel or horizontal pipe mounted.
Vertical pipe mounting requires
optional hardware

FLOW



683

17

SPeECIfiCation’ ———————————————

Operational:

Display

Ambient Conditions.. ...

Relay Function'
Setpoints ...

Deadbands
Indicators .. .
QOutputs .. ..

Two-line LCD with 7 digits per hine; 3/8 inch (9 5 mm) high digits;
1*hne Shows flow rate in GPM, liters per minute, or other measurement units
2" line- Shows total accumulated flow n U S gallons, Iters, or other measurement units

.-22 10 122°F (-30 to 5(°C), 0-100% relative humidity, non-condensing

... Selectable, 0-100% of measuring scale
. Selectable, 0-20% of measuring scale span

LED fights when respective relay 15 on

. Two SPDT cortact outputs, U.L rating:

5A.115/250 VAC, 5A @ 30 VDC resistive

NOTE: Relays can be switch sefected to operate in response to increasing or decreasing flow rate

Sensor-to-Analyzer Distance

Power Requirements...

Signal Inputs
Standard

Optional .

Qutputs
Analog

Scateable Pulse

Electrical Certification (optional)

Analyzer Performance
(Electrical, Analog Outputs):

Sensitivity .
Stabibty
Non-linearnty.

Repeatability
Temperature Dnift ...

Response Time

Mechanical:

Enclosure . ........

Mounting Configurations .

Net Weight. . .

GLIimpeller flow sensors. 2000 ft. (610 m) maximum
Turbine flow $ensors: 300 ft (91 m) maximum

.. 98-137 VAC, 50/60 Hz (les than 8 VA);

optional 195-275 VAC, 50/60 Hz - or - 24 VDC {150 mA max.)

.. 0-2000 Hz from inductive pickup {turbine flow sensors}

0-200 Hz conditioned pulse signal {GLI impeller flow sensors)
0-200 Hz from TTL-compatible flow signal source

Transmitted, inear 4-20 mA (isclated) flow signat; 50 ohm input impedance
4-20 mA, 625 ohms maximum load

0-100 Hz., TTL or 24 VOC compatible
Retransmitted flow input signal, LSTTL-compatible

. .24 VDC pulse {30 mA max } occurs each time total accumulated flow increases by user-set

volume; adjustable pulse duration of © 1 to 2 5 seconds

CSA Genera! Purpose

.0.1% of span
.. 0 1% of span per 24 hours, nor-cumulative

0 1% of span
0.1% of span or better

Zero. 002% of span per°C,
Span: 0.01% of span per°C

. 3 seconds t0 90% of value on increasng flow rate;

2 seconds to 90% of value on decreasing flow rate

. NEMA 4X, 1/2 DIN, polycarbonate case with two 1/2-inch condutt holes and two stainless

steel mounting brackets

... Surfage, panel, and horizontal ppe mount, vertical pipe mounting requires optionial hardware

31bs (1 36 kg) approximately



Ordering Information

MODEL NUMBER
675F Microprocessor-based monitor/totalizer in NEMA 4X, 1/2 DIN enclosure with stainless stee! mounting brackets for
panel, surface and horizontal pipe mounting
INPUT CAPABILITY -
3C  Accepts 0-2000 Hz {turbine), 0-200 Hz. (GLImpeller), and 0-200 Hz from TTL-compatible source
4C  Same as 3C above, plus accepts transmitted, inear 4-20 mA (isolated) flow signal
LINE VOLTAGE
1 115 volts, 50/60 Hz.
2 230 volts, 50/60 Hz

3 24vDC
RELAYS
B0 Two control relays
EQUIPMENT TAGGING (specify tag data)

N None

P Paper

S  Stanless steel

AGENCY CERTIFICATION

N None
C CSA Certified (safe area use only)

h r
| 675F BO 1 Product Number (see Notes below)

Choose one from each category.

NOTES: when ordening, please provide the following mformation

1. When Model 675F 15 used with'
A GLI Flow Sensor The sensor mode! number, and the inside diameter of the pipe in which the seror is installed
B Other Sensor Brand The sensor signal frequency per U $ GPM or the U S GPM per Hz

2. The desired flow rate measuring range including:
A Its full-scale value
B lts units of measure (cubic ft fmunute, itersiour, ete)
C Its display resolution (whole umits, tenths, hundredths, etc)

Accessories (ordered separately):

+» Panel Cutout Gasket Kit 1000G1110  « Vertical Pipe-Mount Kit 1000A1077 = Impeller Flow Sensors

For use when panel mounting Model For use when mounting Model 675F to a For GLI tee-mount flow sensors {for 1/2

575F to provide NEMA 4 integnty vertical pipe  Kit includes vertical pipe to 4 inch pipe sizes), refer to data sheet

behind the panel Kit mcludes neoprene mounting bracket and associated F1A1M

gasket and aluminum stiffener plate hardware. For GLI "hot tap” and pipe thread flow
sensors (for 3 to 100 imch prpe sizes),
refer to data sheet F1A13

Engineering SpecifiCalion mme—————

1 The flow rate momtor/totalizer shall have a two- 3 The flow rate monitor/totalizer shallhavetwo 5 The flow rate momitor/totahizer shall gperate on

ting LCD display with seven 3/8 inch (3 5 mm) SPDT relays which can be independently a) 115 volis, 50/60 Hz

high chgits per lime The upper kne shall display configured to operate in response toincreasing  b) 230 volts, 50/60 Hz

flow rate In GPM, LPM or other measurement or decreasing flow rate Each relay shall have c) 24VDC

units The lower line shalt display total setpoint and deadband adjustments

accumulated flow m U S gailgn? Iters or other pount and deadband adjustmen & The flow rate moretar/totalizer enclosure shall

Measurement units ' 4 The flow rate momitor/totahizer shall have three be NEMA 4, 1/2 DIN size and include

analog outputs (4-20 mA, 0-100 Hz , and an hardware for panel. surface or pipe mounting

2 The flow rate monitor/totalizer shall LSTTL-compatible retransmutted fow input

simultanedusly display the flow rate and total signal), and a 24 VDC scaleable pulse output 7 The flow rate monitor/tatalizer shall be GLI

accumulated flow with adjustable duration {0 1 to 2 5 seconds) tnternational, tnc Modet 675F
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Dimensions
Inches {(mm)

312 DIA AQLE FOR

5 67 anius N {8) SURFACE MOUNT .
(144) 592 SURFACE MOUNT ONLY (TINNERMAN 410G 1, S5l o
R OF \ (150) POSITION ONLY ﬂa’ﬂi,Fgﬁ,ﬁfNEL &) 50 (108]
— MAX PANEL
(3;14) oy ™ (' 3Mickness
| 2rucs 0 ) @ ?’ i —
E } .
1 1 !
"@ @ i 225
T \ &% o
343 e i
W o]
183 A\
(48)
1y _
SURFACE
213 140 _! 623 PANEL MOUNT. WOUNT
L (5“) —L ) e BRACKET POSITION BRAckeT
125 567 e 95
BOTTOM VIEW 3) i Han) ~— (25
Panel Cutout 543 in {138 mm) squore
Data Sheet 675F
P T A e R s A A i e R R i P o e Mt |
*{ Worldwide Sales: : *| European Sales: .
GL1 International, tnc 2 " | GLI International Ltd i
9020 West Dean Road N - | Eastman Way, Hemel Hempstead !
" | Mitwaukee, Wisconsin 53224, USA 35 | Hertfordshire HP2 7HB, England
phone [414] 355-3601 [ phorie 01442 229310
fax [414] 355-8346 i o fax 01442 229311 =
, | e-mait info@giunt com e-mail gh@gh ¢o uK :
* y
Tt Nl In TR g R e o T Ream i, WY LW B N T A S X T ¥ P R R L e B X1

,\ In the intevest of m'prawng and updating s equipment GLI reserves the right Lo aiter specificatiors to equipment at any time. J
A Member of the Environmental Instrumentation Group h

1 - . “ < P

s A i
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CONDENSED OPERATING INSTRUCTIONS

This manual contains detailed instructions for all operating aspects of the instrument. The
following condensed instructions are provided to assist the operator in getting the instru-
ment started up and running as quickly as possible. This pertains to basic operation only.
if specific instrument features are to be used, refer to the appropriate sections in the manuai
for complete details.

A. CONNECTING FLOW INPUT SIGNAL

After the 675F is properly mounted (Part Two, Section 2), refer to the category below
that matches the flow signal source you're using for hook-up instructions.

1. GLI Impeller Flow Sensor Or Any Turbine Flowmeter

Connect GLI impeller flow sensor or any turbine flowmeter to SENSOR INPUT
Terminals 1, 2 and 3 on TB2, matching colors as indicated.

2. Transmitted 4-20 mA Flow Input Signal (Linear or Square Root)
The 4-20 mA flow input signal can be connected two ways:
A. When Transmitter Is Separately Powered

Connect 4-20 mA flow signal wires to SENSOR INPUT Terminals 1 and 2 on
TB2, matching polarity as indicated.

B. When Mode! 675F Powers The Transmitter
1. Connect signal's positive (+) wire to Terminal 7 on TB1.
2. Connect signal's negative (-) wire to Terminal 1 on TB2.
NOTE: This wiring arrangement prevents use of RELAY C COIL terminafs.
3. TTL-Compatible Input From Non-GL! Flowmeter

Connect flow signal wires to AUX. INPUT Terminals 4 and 5 on TB2, matching
polarity as indicated.

B. CONFIGURING THE FLOW IiNPUT
1. Setting The INPUT SELECT Switches

(When the 675F has the square root input option, these switches are deleted and
the flow input signal need not be configured.) These switches, located behind the
power supply board (Figure 3-2), configure the 675F for the type of flow signal
source being used. Find the INPUT SELECT switch arrangement on page 20 that
corresponds to the input you're using and set switches to the positions shown.

NOTE: If a GLI impeller flow sensor was delivered with the 675F, these switches
are factory-set and need not be changed,

Rev. 11-1094 -1- Modei 675F
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CONDENSED OPERATING INSTRUCTIONS (Continued)

2. Entering SLOPE, OFFSEt and UOL./PLS. Setup Values

Refer to Part Three, Section 2.3 for instructions to determine and enter this set of
three setup values which calibrates the 675F to the specific flow signal source
you're using.

C. SCALING THE FLOW RATE AND TOTAL FLOW DISPLAYS

For scaling instructions, refer to the category below that matches the flow signal
source you're using.

1. GLI Impeller Flow Sensor

The 675F is factory-scaled when it is included with a GL! impelier flow sensor.
Scaling by the operator is normally not required unless the pipe inside diameter of
an insertion-mount installation changes or the 675F has lost line power and its
battery backup. If either situation occurs, refer to Part Three, Sections 3 and 4 for
complete display scaling instructions.

2. Turbine Flowmeter

When the 675F is used with any turbine flowmeter, it is not factory-scaled. The
operator must scale the 675F. Refer to Part Three, Sections 3 and 4 for instructions.

3. Transmitted 4-20 mA Flow Input Signal (Linear or Square Root)
—or--
TTL-Compatible Input From Non-GLI Flowmeter

The operator must scale the 675F. Refer to Part Three, Sections 3 and 4 for
instructions.

D. RELAY SETUP

To set the instrument's fully programmable relays to control or alarm flow rate, refer to
Part Three, Section 6.

Mndal A7RE s Rav 11-1094
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PART ONE - INTRODUCTION

SECTION 1 - GENERAL INFORMATION

SECTION 1 - GENERAL INFORMATION

1.1 Instrument Capability

Input Versatility

QOutput Flexibility

Operator Safety

Rev. 11-10%4

The instrument measures flow rate which is displayed along
with the total accumulated flow. Five pushbuttons are provided
to set up the 675F and recall entered values. The displayed
total accumulated flow can be reset to zero by performing a
special pushbutton routine. When the 675F is specifically set
up, the totai may be reset from a remote location via a contact
(switch) closure. Also, the 675F may have an optional push-
button mounted in the enclosure door to reset the total.

The LCD readout can indicate flow rate in gallons per minute
or liters per minute. For other units of measure, an appropriate
label is placed over the units annunciator, Display resolution
is selectable with a movable decimal point. A “X10” multiplier
annunciator with selectable exponent can be displayed to
accommodate very large total accumuiated flow values.

The 675F can be used with any GLI impeller flow sensor or any
turbine flowmeter. It will also accept any TTL-compatible input
signal of less than 200 Hz that represents the flow rate. When
the 675F is equipped with the 4-20 mA input option, a trans-
mitted, linear 4-20 mA flow signal can be used for the input.

The square root extractor input option, if provided, allows the
675F to be used with a 4-20 mA signal that is proportional to the
square of the flow rate. This type of signal is produced by an orifice
plate flowmeter coupled with a differential pressure transducer.

Instrument outputs which are proportional to the flow rate
include 4-20 mA, a TTL or 24 VDC compatible 0-100 Hz signal
and a LSTTL-compatible retransmission of the flow input signal.

The 675F can also generate a scalable, repetitive 24 VDC
pulse output. A pulse is provided every time the total flow
increases by a user-selected volume. The puise output mode
(on puise or off puise) and pulse duration is also selectable.

The 675F has two fully programmable SPDT relays. Each reiay
can be set up with a setpoint, deadband and a low or high
operating mode. The low mode selects the relay to trip in
response to decreasing flow rate; the high mode in response
to increasing flow rate. Instrument display LED's fight to indi-
cate relay “on” status.

Modular construction simplifies field servicing and provides
electrical safety for the operator. The display module assembly
(Figure 3-1) contains voltages no greater than 24 VDC and is
safe to handle. The display module assembly is removable to
access the terminal strips on the power-supply board. The

.7- Model 675F
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1.2 Battery Back-up

1.8 Product Identification

Model 675F

SECTION 1 - GENERAL INFORMAT.ON
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relays are located on the backside of the power-supply board,

WARNING: REMOVE LINE POWER BEFORE HAN-

DLING POWER-SUPPLY BOARD TO AVOID ELECTRI-
CAL SHOCK.

A rechargeable nickel-cadmium battery on the backside of the
display board retains all user-entered setup values in memory
for up to &5 months (at 25°%C), even if power is lost or turned of”.
The 1 O-year battery is continually trickle-charged whenever
line power is applied. A completely discharged battery re-
charges fully after 48 hours of instrument operation. A BAT-
TERY ON/OFF jumper is located next to the battery's “+" lead
to disconnect the battery when the 675F is not used for an
extended time,

NOTE: If the 675F is operated with the battery switched of/,
user-entered values are stored only as long as line power
is applied. When line power is removed, all stored
values will be lost. Factory-set defaults will replacc: all
user-entered values when line power s re-applied.

The serial # of your 675F is iocated on the backside of the
display module assembly (Figure 3-2). When a GLI impclief
flow sensor is used, the mounting tee number or inside diam:-
ter of the pipe in which the sensor is to be instalied is ol:-0
shown, This information is needed for 675F input configurattor!-
The remaining setup variables, determined by your applicali¢n
circumstances, can be written in the “Record Your Entt/
column in Appendlx 1 of this manual for handy reference. Th"
matrix below lists all instrument options. Refer to it whe'!
re-ordering. Write the serial # in the space provided below th*
matrix for convenient identification. Should technical as:t'-
tance be required, please provide the GLI Customer Sefvi
Department with this information.

MODEL NUMBER )
675F Microprocessor-based monitorftotalizer in NEMA 4X, 1/2 DIN enclosure with ]
stainless steel brackets for panel, surface or honzontal pipe mounting. I

INPUT CAPABILITY

3C Accepts 0-2000 Hz (turbine), 0-200 Hz (GLI impeller) and 0-200 Hz trom

TTL-compatible source

4C Same &5 3C above, plus accepts transmitted, hnear 4-20 mA signal

SC Square Rool Input Extractor (for use with a 4-20 mA input signal that 1
proportional to the square of the flow rate). —
LINE VOLTAGE

1 115volis, 50/60Hz 2 230 volts, 50/60 Hz 3 24VIX

RELAYS

B Two control relays
RESET BUTTON

0 None

2 Mounted on enciosure door
N Standard instrument
K Special instrument

|
| 675F B ~)--Product # Serial ¥

-B- Rev 11 11nr!
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PART CNE - INTRODUCTION

SECTION 2 - SPECIFICATIONS

SECTION 2 - SPECIFICATIONS

2.1 Operational

2.2 Analyzer Performance
(Electrical, Analog
Outputs)

2.3 Mechanical

Aev 11.1094

Ambient Conditions .......

Relay Function:
Sefpoints......cceeeeieccnene
Deadbands.........coccens
Indicators......ccceeuvuenee
Outputs.....oscseeerinennnee .

Sensor-to-Anatyzer
Distancd .....ecveeescreevisnees

Outputs: Analog ..o
(proportional to
flow rate)

Scalable..........

Sensitivity ....ceeeseesnsrenna
Stability ...ccoveneiiseersennna
Non-linearity........coeuee...
Repeatability .................
Temperature Drift ..........

Response Time.............

Enclosure ......cveveerernen.

Mounting
Configurations...............

Net Weight .......ccceurimnee.

Two-iine LCD, 7 digits per line, 3/8" high digits
1st line: Flow rata in GPM, liters per minute or
other measurement units

2nd {ine: Total accumulated flow in galfons, liters
or other measurement units

-30 to 50°C (-22 to 122°F), 0 to 100% relative
humidity, non-condensing

Selectable from 0-100% of measuring scale
Selectabls from 0-20% of measuring scale
LED lights when respective relay energizes

Two SPDT contact outputs, U.L. rating:
5A 115/230 VAC, 3A @ 30 VDC resistive

NOQTE: Relays energize in response to increasing or decreasing flow
rate, switch selectable.

2000 feet max, for GLI impeller sensor
300 feet max. for turbine flowmeter

98-132 VAC, 50 or 60 Hz (less than 8 VA),
optional 205-275 VAC, 50 or 60 Hz or 24 VOC
(30 mA max.)

0-2000 Hz from inductive pickup (turbine flowmeter)

0.200 Hz conditioned pulse signal from GLI
impeller flow sensor

0-200 Hz from TTL-compatible flow signal source

Transmitted, inear 4-20 mA (isolated) fiow signal,
50 ohrn input impedance

Square root extractor input for use with isclated
4-20 mA signal that is proportional to the square
of the flow rate

4-20 mA, 625 ohms maximum load

0-100 Hz, TTL or 24 VDC compatible

Re-transmitted flow input signal, LSTTL-
compatible

24 VDC pulse, 30 mA maximum current
0.1 to 2.5 second pulse duration, user-selectable

0.1% of span

0.1% of span per 24 hrs., non-cumulative
0.1% of span

0.1% of span or better

Zero: 0.02% of span per °C
Span: 0.01% of span per °C

3 seconds to 90% of value on increasing flow rate;
2 seconds to 90% of value on decreasing flow rate

NEMA 4X, 1/2 DIN, PVC with two 1/2-inch conduit
holes and two stainless steel mounting brackets

Surface, panel and horizontal pipe mount.
Vertical pipe mounting optional.
3 lbs. {(1.36 kg)

Model 675F
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SECTION 1 - UNPACKING

After unpacking, itis recommended to save the shipping carton
and packing materials in case the instrument is stored or
re-shipped. Inspect the equipment and carton for damage. [f
there is evidence of shipping damage, notify the carrier imme-
diately.

SECTION 2 - MECHANICAL REQUIREMENTS
2.1 Location 1. Locate the 675F within 2000 feet of where the GL! impelier
flow sensor is to be installed (300 feet for turbine flowme-
ter).
2. Mount the 675F in a location that is:
B Clean and dry where littie or no vibration exists.
K Protected from falling corrosive fluids.
M Within ambient temperature limits (-22 to 122°F, -30 to
50°C).
CAUTION: MOUNTING IN DIRECT SUNLIGHT MAY
INCREASE TEMPERATURE ABOVE MAX. LIMIT.
2.2 Mounting Refer to Figure 2-1 for enclosure and mounting dimension
details. Figure 2-2 illustrates various mounting configurations.
Use the two stainless steel brackets provided to panel, surface
or pipe-mount the instrument. The bracket attachment configu-
ration determines the mounting method.
“““““ . Inches {mm) Pane! Cutout 5.43 in. (138 mm} square.
$ 67 RAD .
g;%ana;\r:'c“!;oa ' "':29!]‘_-- :1::;} R
/ .‘ (140) POSITION OKLY - R~
& & . 1
A2 l fuo o] ] .
MEDIA - I —T ‘tﬁ :1‘:1) i ﬂ;ﬁgfggmou
2 1| [zl sae g 10 -‘— : ‘|- o/ @
ZPLCS 54 (38)™ 0 16 l 4 ¥
Botiom View .us_] s&7 Ls I:__ m&:roggmou
(3 (a4 [8)
FIGURE 2-1 Enclosure Outline

Model 675+
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To panel mount the instrument:

1. Place Tinnerman fasteners on each mounting bracket as
shown in Figure 2-2.

2. Place instrument into square panel cutout (5.43 x 5.43",
138 X 138 mm) and fasten brackets to instrument case with
No. 8-32 x 3/8" long screws.

NOTE: Use approoriate mounting bracket holes (depicted
in Figure 2-2 with screw heads} to properly position
brackets.

3. Fasten No. 10-32 x 3/4" long screws into Tinnerman fas-
teners until ends of screws are snugged against panel.

2.3 Plugging Conduit Conduit hubs or cable feed-thru fittings should be used where
Holes cables enter the enclosure. Holes not used for cable entry
should be sealed with piugs.

NOTE: Use NEMA 4 rated fittings and plugs to maintain the
watertight integrity of the NEMA 4 enclosure. Gener-
ally, the left conduit hole (viewed from front) is used for
power and relay wirss; the right conduit hole for sensor
input and instrument output wires.

PANEL

BRACKET

TINNERMAN FASTENER
DETAIL

L} .. e . i : . - ,
- |.
SURFACE .. L
MOUNT ——-

OPTIONAL

VERTICAL HORIZONTAL ™
PIPE MOUNT PIPE MOUNT

FIGURE 2-2 Mounting Configurations

Rev 11-1094 -11- Mode| 675F
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SECTION 3 - ELECTRICAL CONNECTIONS
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3.1 Flow Input Signal

GLI Impeller Flow
Sensor Or
Turbine Flowmeter

Transmitted 4-20 mA
Flow Signal input
(Linear or Square Root)

Model 675F

SECTION 3 - ELECTRICAL CONNECTIONS T

To access terminal strips for electrical connections, loosen four
screws and open enclosure door. Carefully remove display
module assembly (Figure 3-1, page 16) by loosening the two
captive fasteners. Figure 3-2 on page 19 shows terminal
designations for instrument hook-up.

It is recommended that input signal wires be run in 1/2* metat
conduit for protection against moisture and mechanical dam-
age. Do not run input signal wires in same conduit with power
or control wiring (“electrical noise™ may interfere with input
signal).

NOTE: Make sure that INPUT SELECT switches, located
behind the power supply board (Figure 3-2), are ap-
propriately set to configure the 875F for the type of flow
input signal used. Refer to Part Three, Section 2.2 for
instructions.

Connect sensor (or interconnect cable) wires to SENSOR
INPUT Terminals 1, 2 and 3 on TB2, matching colors as
indicated. It is highly recommended to connect the sensor to
the instrument with a junction box and interconnect cable. This
wiring method makes electrical connections more convenient
if the sensor is replaced or requires maintenance.

When the 675F has the 4-20 mA input option, it can accept an
isolated, linear 4-20 mA signal from a flow transmitter. When
the 675F is equipped with the square root extractor input
option, a 4-20 mA signal that is proportional to the square of
the flow rate may be used. This type of signal is provided by
an orifice plate flowmeter coupled with a differential pressure
transducer.

The linear or square root 4-20 mA flow input signal can be
connected in two ways:

1. When Transmitter Is Separately Powered

Connect isolated 4-20 mA fiow signal wires to SENSOR
INPUT Terminals 1 and 2 on TB2, matching polarity as
indicated.

2. When Model 675F Powers The Transmitter
A. Connect signal's positive (+) wire to Terminal 7 on TB1.
B. Connect signal's negative (-) wire to Terminal 1 on TBZ.

NOTE: This wiring arrangement prevents use of RELAY C
COIL terminais.

-12. Rev 11-1094
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TTL-Compatible Input
From Non-GLlI

Flowmeter

3.2 Remote Reset Input

3.3 Anaiog Qutputs
4-20 mA Cutput

0-100 Hz Output
(TTLor24 VDC
Compatibie)

Retransmission Of
Flow input Signal
(LSTTL-compatibie)

3.4 Scalable Pulse Output

3.5 Relay Outputs

Rev, 11-1094

SECTICN 3 - ELECTRICAL CONNECTIONS

The 675F will accept a TTL-compatible flow input signal from
a non-GLI flowmeter. Connect signal wires to AUX. INPUT
Terminals 4 and 5 on TB2, matching polarity as indicated.

When the 675F is specifically set up, the total accumulated flow
may be reset from a remote location via a contact (switch)
closure. Connect switch closure wires to RESET Terminal 13
and LO Terminal 14 on TB2. Refer to Part Three, Section 4.3
for remote reset operation setup instructions.

This output represents the flow rate measuring scale and can
drive a load of up to 625 ohms. Connect load to 4-20 mA
Terminals 9 and 10 on TB2, matching polarity as indicated.

This output may be used in one of two ways:
1. To Drive a TTL-compatible Device

Connect device “high” or (+) wire to Terminal 6 on TB2 and
device “low” or (-} wire to LO Terminal 8 on TB2.

2. To Drive a Low-impedance, 24 VDC Device

Connect device "high” or (+) wire to Terminal 7 on TB1 and
device “low” or (-) wire to Terminal 6 on TB2.

NOTE: This output cannot be used to drive a low imped-
ance device if the scalable pulse output (RELAY
C COIL terminals) is used, Output is current-lim-
jted to 60 mA maximum for this wiring arrange-
ment.

To drive an LSTTL-compatible device, connect device “high”
or (+) wire to Terminal 7 on TB2 and device “low” or (-) wire to
LO Terminal 8 on TB2.

The 675F can generate a scalable, repetitive 24 VDC pulse
output each time the total accumulated flow increases by a
user-selected volume. The pulse output mode (on pulse or off
pulse) and pulse duration is also user-selectable. Connect
low-impedance device to RELAY C COIL Terminals 7 and 8
on TB1, matching polarity as indicated. Refer to Part Three,
Section 5 for instructions to set up the scalable pulse output.

Two sets of SPDT relay outputs are provided at Terminals 1
through 6 on TB1. They are not powered. However, the instru-
ment's line power may be used to power control or alarm
devices via these reiay contacts. Refer to Figure 2-3 for wiring
details. An extra, unfused L1/HOT power source (Termina! 11
on TB1) is provided to connect line power to the relay outputs.

-13- Model 675F
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3.6 Line Power

Model 675F

SECTION 3 - ELECTRICAL CONNECTIONS

635 .34
Always check control wiring to insure that line power will not

be shorted by the switching action of the relay contacts. Refer
to Part Three, Section 6 for relay setup instructions.

NOTE: Because of limited space within the instrument enclo-
sure, it is recommended that bulky wiring connections
(resulting from combinations of multiple connections
per terminal and large gauge wires) be terminated
outside the instrument enclosure, preferably in an ex-
ternal junction box.

CAUTION: Do not exceed each relay’s contact rating of 3A
115/230 VAC. If larger currents are to be switched, use of
an auxiliary relay will extend relay life. When relay outputs
are used, the instrument’'s line power wiring must be
adequate to conduct the anticipated load(s).

— ]

N.C.
~—_COM

| {NO. }——————— |
\ e, I conmor |
1 COM | OR ALARM |
N.O. L2 '
1 —-T--

!

[

[

I

I

AY

_/—"
__/—" OR ALARM
- DEVICE

NEUT je—ro!

HOT

| —

AR

-~
FIGURE 2-3 Connecting Control Or Alarm Device(s} To Relay Outputs

Connect line power to MAINS Terminals 12, 13 and 14 on TB1
which are not fused. Use wiring practices which conform to
local codes (National Electrical Code Handbook in the U.S.A.).
Use only the standard three-wire connection. The ground
terminal grounds the instrument which is mandatory for safe
operation.

CAUTION: Any other wiring method may be unsafe or
cause improper operation of the instrument.

ft is recommended not to run line power or relay outputs
powered off the line in the same conduit with input signal wires
(“electrical noise” may interfere with input signal).

-14- Rev 11.1084
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SECTION 1 - DESCRIPTION OF CONTROLS

Frequently used controls are located on front of the dispiay
board (Figure 3-1). They are accessed by opening the enclo-
sure door which can be easily removed by unsnaoping it from
its hinge. Seldom used controls are located on the backside of
the display module assembly (Figure 3-2). To access these
controls, remove display module assembly from the instrument
enclosure by loosening two captive fasteners.

WARNING: DO NOT ADJUST THE FACTORY-SEALED
(RED SEALANT) POTENTIOMETERS. IF SEALS ARE
BROKEN, THE INSTRUMENT WARRANTY [S VOIDED. -
IF THE INSTRUMENT IS RETURNED TO GLi AND ANY

OF THE FACTORY-SEALED POTENTIOMETERS RE-
~ QUIRES RE-ADJUSTMENT, A FACTORY SETUP .
CHARGE WILL BE INCURRED. :

All switches, indicators and program jumpers used for instru-
ment operation are described in this section. Familiarize your-
self with each item before operating the instrument.

1.1 Pushbuttons 1. EXAM pushbutton (Figure 3-1)

Selects the normal “measurement” mode or an “examina-
tion” display mode to indicate setup variables and their
stored values. Successive Key presses alternate the dis-
play between these two modes.

2. NEXT pushbutton (Figure 3-1)

Scrolls display to show next setup variable with each press
(in “examination” display mode only). Refer to Appendix 1
for a complete listing of all setup variables.

3. 1 pushbutton (Figure 3-1)
A. Increases the displayed value of a setup variable.

B. Shifts displayed decimal point to the right for measur-
ing scale setup.

4. 1 pushbutton (Figure 3-1)
A. Decreases the displayed value of a setup variable.

B. Shifts displayed decimal point to the left for measuring
scale setup.

Rev. 11-1094 -15- Model 675F
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SECTION 1 . DESCRIPTION OF CONTROLS

5. CHANGE pushbutton (Figure 3-1)

Displays “Change?" to ask if the stored setup variable
value is to be changed to the displayed value. A second
consecutive press enters displayed value into memory (f
within acceptable range).

6. RESET pushbutton—optional (Figure 3-1)

Resets displayed total accumulated flow to zero.

RATE

56866688
86688688.

TOTAL

GAL/MIN

8

GALXIO

§
3
o

a?'-qx

RELAY
MODE

| T .

RELAY STATUS

B, ] ¢l D )

@ Einssm

LOPTIONALL

CHANGE

ruat. o I

\EXAM NEXT . il 4

AN E I

=

=

B ] [

=Ry

FIGURE 3-1 Controls On Front Of Display Module Assembly

36

s amng



685 37

PART THREE - OPERATION SECTION 1 - DESCRIPTION OF CONTROLS

1.2 Switches 7. UNITS switch (Figure 3-1)

UP POSITION - Displays flow rate in GAL/MIN on upper
dispiay line and total accumulated flow in GAL on lower
display line,

DOWN POSITION - Displays flow rate in L/MIN (liters per
minute) on upper display line and total accumulated fiow
in L (liters) on lower display line.

NOTE: This switch only sefects the measurement units for
display, it does not automatically convert the dis-
played value into an appropriate liter value. For
units other than gallons or liters, cover the dis-
played units with a stick-on label that shows the
desired measurement units.

8. SWITCH “X" and SWITCH “Y"” (Figure 3-1)

These two switches set up the 675F for one of three modes
to reset displayed total accumulated flow to zero. To select
the desired reset mode, place switches in the positions
shown in the following chart:

Rev 11-1094

Reset Mode*

SWITCH
Ix'

SWITCH
.!Y'

Multipie Pushbutton Mathod

upP
POSITION

upP
POSITION

Remote (Switched Input)

Method

DOWN
POSITION

DOWN
POSITION

Optional Reset Button

Method

DOWN
POSITION

DOWN
POSITION

i
|

*See Part Three, Section 4.3 for details on all reset modes.

. TEST switch (Figure 3-1)

DOWN POSITION (on) - Connects internally generated
test signal to scaling section for diagnostic test of instru-
ment circuits. Display should indicate about 50% of the flow
rate measuring scale. Also, “test” flashes on the lower
display line and the relays de-energize. The totalizer is
disabled so that total accumulated flow is unaffected.

UP POSITION (off} - Disconnects internally generated test
signal from scaling section and retums display to its “normal”
indication mode and analog outputs to their actual values.
The totalizer resumes counting the total accumulated
flow.

-17- Model 675F
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Model 675F

10.

11.

12.

SECTION 1 - DESCRIPTION OF CONTROLS

685 38
FILTER switch (Figure 3-1)

UP POSITION (off) - Selects a filter with a minimal amount
of rate dampening. Use this switch position when quickest

analyzer resgonse‘to changing flow rate conditions is
desired.

DOWN POSITION (on) - Selects a dampened rate filter.
Use this switch position when it is desired to average
quickly changing measured flow rates in agitated pipe
lines. It provides the most stable readings and instrument
outputs under these conditions.

RELAY C MODE switch (Figure 3-1)

UP POSITION - Selects “on” mode of operation for scai-
able pulse output; output turns on when total accumulated
flow increases by a user-selected volume. When initiated,
the pulse output remains on for a user-selected time and
then turns off. This cycle repeats continuously.

DOWN POSITION - Selects “off” mode of operation for
scalable pulse output; output turns off when total accumu-
lated flow increases by a user-selected volume. When
initiated, the pulse output remains off for a user-selected
time and then turns on. This cycle repeats continuously.

RELAY A and B MODE switches (Figure 3-1)

UP POSITION - Selects low mode of operation for respec-
tive relay; relay turns on in response to decreasing flow rate.

DOWN POSITION - Selects high mode of operation for
respective relay; relay turns on in response to increasing
flow rate.

-iB- Rev 11-1084
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FIGURE 3-2 Controls On Backside Of Display Module Assembly And Electrical Hook-Up
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1.3 Controls

1.4 Indicators

Model 675F

SECTION 1 - DESCRIPTION OF CO!GTROLS
- 685 40
13. INPUT SELECT switches (Figure 3-2)

This group of eight slide switches configures the 675F for
the type of flow signal source you're using.

NOTE: When the 675F has the square root input option,
these switches are deleted and the flow input
signal need not be configured.

The following arrangements illustrate the correct switch
positions for the corresponding types of flow sensors:

INPUT SELECT SWITCH ARRANGEMENTS

For Any Turbine Flowmeter

For GU Impeller Flow Sensor (0-2000 Hz)
012345578 0l2345678
WBERERER UL
B - Switch handle position, K = Switch handle position.
For Transmitted, Linear For TTL-Compatible Input
4-20 mA Flow Signal From Non-GL! Flowmeter
0&2345678 012345678
BEREsRRE L1
K = Switch handie position. E = Switch handle position.

14. 4-20 mA TIME CONSTANT contro! (Figure 3-2)

Adjusts the time it takes for the analog outputs to respond
to a change in the input signal. Adjustment range is 0.5 to
3 seconds.

NOTE: This “twenty-turn” potentiometer does not have
mechanical stops at its adjustment endpoints. To
adjust this control to an endpoint, slowly turn ad-
justment screw in one direction 20 complete turns
or until a “soft clicking” sound is heard.

15. RELAY STATUS indicators (amber, Figure 3-1)
Lights whenever respective relay (A, B) turns on.

NOTE: RELAY C status indicator flashes on for selected
pulse duration to indicate scaleable pulse outpqt
is on. When “off” operating mode is sefected, indi-
cator flashes off to indicate output is off.
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PART THREE - OPERATION

1.5 Program Jumpers

SECTION 2 - CONFIGURING THE FLOW INPUT

16. BATTERY jumper (Figure 3-2)

ON - Connects battery to store user-entered setup values
and total accumulated flow even when power is lost or
turned off.

OFF - Disconnects battery when instrument is not in use
for an extended time.

CAUTION: Disconnecting the battery with line power
removed will cause loss of all stored setup values and
total accumulated flow.

SECTION 2 - CONFIGURING THE FLOW INPUT

2.1 Checking Battery
Back-up Jumper

2.2 Setting INPUT
SELECT Switches

2.3 Entering SLOPE,
OFFSEt and UOL./PLS.
Setup Values

Tee-Mounted GLI
Impeller Flow Sensor

Rev. 11.1094

An internal battery retains all user-entered setup values in the
event line power is lost. The instrument is supplied with the
BATTERY jumper (Figure 3-2) in the ON position. Make sure
jumper is ON before proceeding.

(When the 675F has the square root input option, these
switches are deleted and the flow input signal need not be
configured.) These switches, located behind the power supply
board (Figure 3-2), configure the 675F for the type of flow signal
source being used, Find the INPUT SELECT switch arrange-
ment on page 20 that corresponds to the input you're using and
set switches to the positions shown.

NOTE: if a GLf impeller flow sensor was delivered with the
67§F, these switches are factory-set and need not be
changed.

A set of three setup variables called SLOPE, OFFSEt and
UOL./PLS. (volume per pulse) calibrates the instrument to the
specific flow signal source being used. The values entered for
these setup variables define the delivered volume (in desired
measurement units). Find the following appropriate subsection
that corresponds to the fiow signail source you're using for
instructions to determine and enter the values for these setup
variables.

1. Refer to Appendix 2 to find your sensor model/mounting
tee combination. The appropriate entry vaiues for SLOPE,
OFFSEt and UOL./PLS. are shown at the right of the table.

2. Write these values in the “Record Your Entry” column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

3. Press EXAM button to place display in “examination” mode.
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Direct Pipe-Mounted GLI!
Impeller Flow Sensor
(mounted using insertion
hardware, weldolet,

efc. - not a pipe tee)

Model 675F

(o]

10.

1.

12.

13.

SECTION 2 - CONFIGURING THE FLOW INPUT
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. Press NEXT button until lower display line indicates
“SLOPE".

. Presst or § button to make upper display line indicate

correct vaiue for “SLOPE". .

- Press CHANGE button twice 1o enter value (lower display

line indicates “SLOPE" to confirm entry).

. Press NEXT button once (lower display line indicates

“OFFSEYY).

. Press t or ¥ button to make upper display line indicate

correct value for “OFFSEY".

. Press CHANGE button fwice o enter value (lower display

line indicates “OFFSEt” to confirm entry).

Press NEXT button twice (lower display line indicates
“UOL./PLS.".

Press t or & button to make upper display line indicate
correct value for “UOL./PLS.".

Press CHANGE button fwice to enter value (lower display
line indicates “UOL./PLS.” to confirm entry).

Reset any displayed total accumulated fiow to zero (Part
Three, Section 4.3). The instrument is now calibrated for
use with this sensor.

# # #

Refer to Appendix 3 for installations using Schedule 40
pipe or Appendix 4 for installations using Schedule 80 pipe.
Find your pipe size and corresponding entry values for
SLOPE, OFFSEt and UOL./PLS. in appropriate columns.

If your pipe size is not listed, use the following procedure
to obtain SLOPE, OFFSEt and UOL./PLS. values or
contact the GLI Customer Service Department for assis-
tance:

A. Refer to Appendix 5 and use the formula to calculate
the SLOPE value. The inside pipe diameter must be
known. Note the calculated value.

B. Refer to Appendix 6 and use the formula to calculate
the OFFSEt value. Note the calculated value.

C. Refer to Appendix 7 and, depending on whether your
flow rate measurement units are or are not GAL/MIN,
use the appropriate formula to calculate the
UOL./PLS. value. Note the calculated value.
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2. Write the SLOPE, OFFSEt and UOL./PLS. values in the
“Record Your Entry” column in Appendix 1 of this manual
and on label on back of display board for handy reference.

NOTE: It actual pipe inside diameter is greater than
20.000inches, divide calculated SLOPE and OFF-
SEt values (but not the UOL./PLS. value) by “10"
before writing them down and entering them into
the instrument. To avoid entering wrong vajues, it
is recommended to write down the original calcu-
lated values and the “divided-by-10" values.

3. Referto “Tee-Mounted GL! Impeller Flow Sensor” subsec-
tion and perform steps 3 through 13.

Turbine | A turbine flowmeter is typically provided with a certificate stating
Flowmeter | its "K" factor (puisesfgallon). This calibration data is determined
by the manufacturer through product testing. Use the following
procedure to obtain and enter the OFFSEt, SLOPE and
UOL./PLS. values:

1. Determine the OFFSEt value. This value compensates for
low flow rate sensor errors. It is assumed that the flow rate
is zero GPM when the flowmeter input is 0 Hz. Theretfore,
the OFFSEt value is “0.0000".

NOTE: Iif the flow rate is not zero at 0 Hz., consult GL/.

2. Use the following formula to determine the SLOPE value:

60
K factor

SLOPE = [ ]x (10)

NOTE: The "K”" factor must be in pulses/galfon.

Suppose the flowmeter "K" factor is 1200 (flowmeter
provides 1200 pulses per gallon). Therefcre:

80
SLOPE [ 1 200];: (10) or 0.5000
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Transmitted 4-20 mA
Flow Signal input
(Linear or Square Root)

Model £75F

SECTION 2 - CONFIGURING THE FLOW INPUT
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NOTE: If calculated SLOPE value is less than “0.71000"
multiply it by 10 and use this “SLOPE x 10" value.

Note the calculated value.

3. Determine the UOL./PLS. (volume per pulse) value. This
value scales the display for total accumulated tlow, but has
no effect on the rate display. The totalizer display can be set
to indicate any desired volume measurement units. Use the
foliowing formula to determine the UQOL./PLS. value:

SLOPE (from step 2)
(60) x (Conversion Factor)

UOL/PLS. =

NOTE: If SLOPE happens to be a “SLOPE x 10" value, do
not use this value in the formula. Instead, use the
number before it was mulliplied by ten.

Refer to Appendix 9 for typical voiume conversion factors.
Suppose the total accumulated flow is desired in barrels
and the computed SLOPE is “0.5000". Therefore:

0.5000
UOL/PLS. = (60) x (31.5) or 0.0003

Note the calculated value.

4. Write the values for SLOPE, OFFSEt (always “0.0000")
and UOL.JPLS. in the “Record Your Entry” column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

NOTE: If calculated SLOPE or UOL/PLS value is not
within instrument's entry value range, contact GL/
Customer Service Department for instructions.

5. Referto*Tee-Mounted GLI Impeller Flow Sensor” subsec-
tion and perform steps 3 through 13.

The isolated 4-20 mA signal can be linear 1o the flow rate or
proportional to the square of the fiow rate when the 675F is
equipped with the linear 4-20 mA input option or the square
root extractor input option respectively. In either case, use the
following procedure to obtain and enter the OFFSEt, SLOPE
and UOL./PLS. values:

1.  Use the following formula to convert the full-scale flow rate
(when the input signal is 20 mA) to U.S. gallons per minute:

Full-scale Flow _(Flow Rate) (Conversion
(in GPM) at 20 mA Factor

04 Rey 11-1094
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SECTION 2 - CONFIGURING THE FLOW INPUT

Some typical flow rate conversion factors are shown in
Appendix 8. Suppose flow rate is known to be 8 liters/sec.
at 20 mA (requires conv. factor of 15.85). Therefore:

Full-scale Flow = (8 [ps)x (15.85) or 126.8 GPM
Note the calcuiated value. -

Determine the OFFSEt vaiue. This value compensates for
low flow rate sensor errors. it is assumed that the flow rate
is zero GPM when the sensorinput is 4 mA. Therefore, the
OFFSEt value is “0.0000",

NOTE: If the flow rate is not zero at 4 mA, consult GLI.

Determine the SLOPE value using the following formula:

Full-scale Flow (from step 1)

SLOPE = 100

Using the example in step 1, the calculated SLOPE would be:

126.8
SLOFE 100 & 1.2680

NOTE: If calculated SLOPE value is less than “0.1000",
multiply it by 10 and use this “SLOPE x 10" value.

Note the calculated value.

Determine the UOL./PLS. (volume per pulse) value. This
value scales the display for total accumulated flow, but has
no effect on the rate display. The totalizer display can be
set to indicate any desired volume measurement units.
Use the following formula to determine the UOL./PLS.
value:

SLOPE (from step 3)
(60) x (Conversion Factor)

UOL./PLS.=

NOTE: If SLOPE happens to be a “SLOPE x 10" value,
do not use this value in the formula. Instead, use
the number before it was multiplied by ten.

Refer to Appendix 9 for typical volume conversion factors.
Suppose the total accumulated flow is desired in liters and
the computed SLOPE is “1.2680". Therefore:

1.2680
UOL/PLS (60) x (0.2642) or 0.0799

Note the calculated value.
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TTL-Compatible Input
From Non-GL! Flowmeter
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SECTION 2 - CONFIGURING THE FLOW INPUT
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5. Write the values for SLOPE, OFFSEt (always “0.0000")

and UOL./JPLS. in the “Record Your Entry" cotlumn in
Appendix 1 of this manual and on label on back of display
board for handy reference.

NOTE: If calculated SLOPE or UOL/PLS. value is not
within instrument’s entry value range, contact GL/
Customer Service Department for instructions.

Referto “Tee-Mounted GLI Impelier Flow Sensor” subsec-
tion and perform steps 3 through 13.

The flowmeter frequency received by the 675F must be directly
proportional to the flow rate and equal to or less than 200 Hz.
Also, the full-scale flow rate and equivaient frequency must be
known and the flow rate must be converted to U.S. GPM. Use
the following procedure to obtain and enter the OFFSE,
SLOPE and UOL./PLS. values.

1.

Determine the OFFSEt value. This value compensates for
low fiow rate sensor errors. It is assumed that the flow rate
is zero GPM when the flowmeter input is 0 Hz. Therefore,
the OFFSEt value is “0.0000".

NOTE: If the flow rate is not zero at 0 Hz., consult GLI.

Determine the SLOPE value using the following formula:

Full-scale Flow (in GPM)

SLOPE = oo ccale Fiow Equivalent Frequency

For example, suppose the flowmeter provides a full-scale
flow of 200 GPM at a frequency of 160 Hz. Therefore:

200
SLOPE = 160 o 1.2500

NOTE: If calculated SLOPE value is less than “0.1000",
multiply it by 10 and use this “SLOPE x 10" value.

Note the calculated value.

Determine the UOL./PLS. (volume per pulse) value. This
value scales the display for total accumulated flow, but has
no effect on the rate display. The totalizer display can be
set to indicate any desired volume measurement units.
Use the following formula to determine the UOL./PLS.
value:

SLOPE (from steg 2)

UOL/PLS. = (60) x (Conversion Factor)

K-1-4 Rev. 11-1094
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PART THREE - OPERATION SECTION 3 - SCALING THE FLOW RATE DISPLAY

NOTE: if SLOPE happens to be a “SLOPE x 10" value,
do not use this value in the formula. Instead, use
the number before it was multiplied by ten.

Refer to Appendix 9 for typical volume conversion factors.
Suppose the total accumulated flow is desired in Imperial
gallons (Br., Can.) and the computed SLOPE is “1.2500".
Therefore:

1.2500

—(60)x(1.2) or 0.0174

UOL/PLS. =

Note the calculated value.

4, Write the values for SLOPE, OFFSEt (always “0.0000™
and UOL./PLS. in the “Record Your Entry” column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

NOTE: If calculated SLOFPE or UOL/PLS. value is not
within instrument’s entry value range, contact GLI
Customer Service Department for instructions.

5. Referto “Tee-Mounted GLI Impeiler Flow Sensor” subsec-
tion and perform steps 3 through 13.’

SECTION 3 - SCALING THE FLOW RATE DISPLAY

Four setup variables called F.-S. (full-scale), F.-S.d.P. (full-
scale decimal pt.), E.U.F.-S. (engineering unit full-scale) and
E.U.d.P. (engineering unit decimal pt.) scale the flow rate
display in any desired measurement units.

When flow rate is desired in GAL/MIN or L/MIN, locate the
group of eight switches at upper right of display (Figure 3-1)
and place UNITS switch in UP POSITION or DOWN POSI-
TION respectively. For other measurement units, disregard the
UNITS switch and cover the displayed unit annunciator with a
stick-on label that shows the desired measurement units.

3.1 F.-S. and F.-S.d.P. These two setup variables are interlinked with each other and
Setup Values must be established together as a “matched” set.

Determining | 1. First, consider the F.-S. (full-scale) setup value. Use the
The Values following formula to determine the full-scale flow rate in
U.S. gailons per minute:

Full-scale Flow _ [ Full-scale Flow [Conversion
(in GPM) In Desired Units Factor
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Hednarerer

Entering
The Values

SECTION 3 - SCALING THE FLOW RATE DISPLAY
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Some typical flow rate conversion factors are shown in

Appendix 8. Suppose desired full-scale flow rate is to be
12 gal./sec. (requires conversion factor of 60). Therefore:

Full-scale Flow = (12 gps)x (680) or 720 GPM

Consider the full-scale GPM value as the F.-S. value unless:

A. The entered SLOPE value is a "divided-by-10" value
(determined in Section 2.3, subsection "Direct Pipe-
Mounted GLI impeller Flow Sensor"). In this special
case, divide the F.-S. value by 10 and use this "F.-S.
divided-by-10" value.

B. The entered SLOPE value is a "SLOPE x 10" value
(determined in Section 2.3, subsections "Turbine
Flowmeter", "Transmitted 4-20 mA Flow Signal input"
or "TTL-Compatible Input From Non-GL! Flowmeter").
In this special case, multiply the F.-S. value by 10 and
use this "F.-S. x 10" valiue,

Now seiect the F..S.d.P. (full-scale decimal pt.) value to be
applied to the F.-S. value being considered. The resolution
can be set for “0.”, “0.0" or “0.00". Choose the F.-S.d.P.
value such that the resulting F.-S. value has the maximum
number of “display counts” (disregarding the decimal pt.},
but without exceeding 50,000 counts.

For example, suppose the F.-S, vaiue is 720 GPM as in
step 1. If the F.-S.d.P. value was selected to be “0.”, the
resultant 720 display counts would be below the 50,000
count maximum but wouldn't be the maximum possible
counts under the limit. If the F.-S.d.P. value was set for
“0.00", the resultant 720.00 (or 72,000 display counts)
would exceed the 50,000 count maximum. The correct
F.-S.d.P. selection for this example is “0.0” which provides
display resolution of 720.0 or 7,200 counts.

Write the F.-S.d.P. and F.-S. values in the “Record Your
Entry” column in Appendix 1 of this manual and on label
on back of display board for handy reference.

Press EXAM button to place display in “examination”
mode.

Press NEXT button until lower display line indicates
“F.-S.d.P.” (identifier for full-scale decimal pt. setup vari-
able).

Presst or § button to shift decimal pt. right or left until
upper display line indicates desired position.
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3.2 EUF.-S.and E.Ud.P.
Setup Values

Determining
The Values

Entering
The Values

Rev 11.1094

SECTION 3 - SCALING THE FLOW RATE DISPLAY

Press CHANGE button twice to enter decimal point posi-
tion (lower display line indicates “F.-S.d.P.” to confirm

entry).

Press NEXT button once to make lower display line indi-
cate “F.-S.” (identifier for full-scale setup variable).

Presst or ¥ button to make upper display line indicate
desired full-scale value.

Press CHANGE button twice to enter value (lower display
line indicates “F.-S." to confirm entry).

Similar to the F.-S. and F.-S.d.P. setup variables discussed in
Section 3.1, the E.U.F.-S. and E.U.d.P. setup variables are
also interlinked with each other and must be established to-
gether as a “matched” set.

1,

First, consider the E.U.F.-S. (engineering unit full-scale)
setup value. Although the instrument uses GPM values
internally, the flow rate display can be scaled to indicate
any desired measurement units. The E.U.F.-S. value
should always be the value (in desired measurement units)
that was multiplied by the conversion factor in the formula
in Section 3.1, step 1 to calculate the full-scale flow value
in GPM. For the example in Section 3.1, the E.U.F.-S.
value would be 12 gallons/second.

Now select the E.U.d.P. (engineering unit decimal pt.)
value to be applied to the E.U.F.-S. value being consid-
ered. It can be set from “0.” to “0.000000" to provide the
desired display resolution, but cannot exceed 50,000 dis-
play counts (disregarding the decimal pt.). For the 12
gallons/second example, any E.U.d.P. selection that
would provide a resolution of no greater than “12.000” (or
12,000 counts) is acceptable. A selection which provides
a display resolution of “12.0000" (or 120,000 display
counts) would exceed the 50,000 count maximum.

Write the E.U.d.P. and E.U.F.-S. values in the “Record
Your Entry” column in Appendix 1 of this manual and on
fabel on back of display board for handy reference.

Press NEXT button until lower display line indicates
“E.U.d.P.” (identifier for engineering unit decimal pt. setup
variable).

Press t or 3} button to shift decimal pt. right or ieft untit
upper display line indicates desired position including ze-
ros. To eliminate the decimal point entirely for measuring
scales with whole numbers, press 3 button until zero
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SECTION 4 - TOTAL FLOW READOUT
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appears in extreme right position with no decimal point
showing.

NOTE: Even under ideal circumstances, accuracy is no
better than one part in 1000 (0.1%). Therefore,
choosing a measuring scale which implies better
resolution (20.000 for example) is for viewing con-
venience only.

o

Press CHANGE button twice to enter decimal point posi-
tion (lower display line indicates “E.U.d.P.” to confirm

entry).

4. Press NEXT button once to make lower display line indi-
cate *E.U.F.-S.” (identifier for engineering unit full-scale
setup variable).

5. Presst or 3 button to make upper display line indicate
desired engineering unit full-scale value.

6. Press CHANGE button twice to enter engineering unit
full-scale value (lower display line indicates “E.U.F.-S." to
confirm entry).

SECTION 4 - TOTAL FLOW READOUT

4.1 Establishing Desired
Volume Readout Units

Model 575F

The volume units for total accumulated fiow need not be the
same as the fiow rate units. Whenever the accumulative total
is desired in units other than U.S. gallons, an appropriate
UOL./PLS. (volume per nulse) value must be entered to scale
the instrument for those units. When a flow input other than
from a GLI impeller sensor is used, the appropriate UOL./PLS.
value has already been determined and entered in the proce-
dure configuring the fiow input (Part Three, Section 2.3). How-
ever, when configuring the flow input for a GLI impelier sensor,
the UOL./PLS. values listed in the appendixes are for a total
flow readout in U.S. gallons. To scale the readout in units other
than U.S. galions when using a GLI impeller flow sensor:

1. Calculate the appropriate UOL./PLS. vaiue with the follow-

ing formula:
_ _ Existing SLOPE Value
UOL/PLS (60) x (Conversion Factor)

NOTE: If slope happens to be a “SLOPE x 10" value, do
not use this value in the formula. Instead, uss the
number before it was multiplied by ten.

-30- Rev 11-1094
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4.2 Entering A
Multiplier Factor

4.3 Resetting Total

Accumulated Flow

Multiple Pushbutton

Rev 11-1094

Method

SECTION 4 - TOTAL FLOW READOUT

Suppose the existing SLOPE value is 8.4699 (for a GL|
Model F1A11A1 impeller flow sensorin a 3" PVC mounting
tee), the flow rate is in gallons/minute and the total accu-
mulated flow is desired in barrels. The factor to convert

:J.S. gallons to barrels is 31.5 (from Appendix 9). There-
ore;

8.4899__ or 0.0044814

UOLIPLS. = o0y x (31.5)

2. Round the value off to 4 places to the right of the decimal
point (0.0045 for this example) and enter this UOL./PLS.
value.

To accomodate a very large total accumulated flow, the FACtOr
setup variable may be used. It is an exponent for a “x10"
multiplier annunciator which can be set from 0 (no multiplier)
to 6 (10°8). For example, to totalize in kilogallons, a FACtOr
value of 3 would be used (10° or 1000). A FACtOr of 6 would
totalize in millions of gallons (10° or 1,000,000).

To enter a desired multiplier factor:

1. Press EXAM button to place display in “examination”
mode.

2. Press NEXT button unti! lower display line indicates “FACtOr”
(identifier for multiplier factor setup variable).

3. Press1 or ¥ button to make upper display line indicate
desired exponent for the “x10” multiplier.

NOTE: If a multiplier factor is not required, use zero to
delete “x10" multiplier from display.

4. Press CHANGE button twice to enter exponent for multi-
plier factor (lower display line indicates “FACtOr” to confirm
entry).

NOTE: Changing multiplier factor exponent for viewing
convenience has no effect on instrument scaling.

The displayed total accumulated flow can be reset to zero using
the muttiple pushbutton method or remote (switch closure)
method described below. When the optional reset button is
provided, a third method to reset total flow may be used.

1. Locate the group of eight switches at upper right of display
(Figure 3-1) and write down the position that each switch
is in. Then:

A. Place UNITS switch in DOWN POSITION.
B. Place TEST switch in UP POSITION.
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Remote (Switcii
Closure) Method

Optional
RESET Button
Method

SECTION 5 - USING SCALABLE PULSE OUTPUT FEATURE
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2. Placeinstrumentin the normal display indication mode (not
“examination” mode).

3. Simultaneously press CHANGE. t and NEXT buttons.
The displayed total accumulated flow should now be reset
to zero. '

4. Place appropriate switches back to positions noted in
step 1.

If a power interruption occurs, the displayed total accumulated
flow at the time of the interruption is stored in the memory. Total
accumulated flow counting and display resumes the moment
power is restored, However, any flow past the sensor during
the power outage will not be included in the displayed total.

1. Locate the group of eight switches at upper right of display
(Figure 3-1) and place SWITCH “X*" and SWITCH “Y” in
the DOWN POSITION. The 675F is now configured so that
it can be reset by a remote switch closure.

2. If not already done, connect the remote switch to RESET
Terminal 13 and LO Terminal 14 on TB2.

3. To reset displayed total to zero, close remote switch.

NOTE: To prevent unauthorized personnel from conven-
fently resetting the total with this method or the
following optional reset button method, itis recom-
mended to keep SWITCH “X” and SWITCH “Y”
set in the UP POSITION. Then, when reset is
required, reverse these two switch positions, reset
the total and return them to the UP POSITION.

When the optional RESET button is mounted in the enclosure
door, SWITCH “X'""and SWITCH “Y" must be setin the DOWN
POSITION to reset the total by pressing this button.

SECTION 5 - USING SCALABLE PULSE OUTPUT FEATURE

Model 675F

The B675F can generate a scalable, repetitive 24 VDC pulse
output (RELAY C COIL Terminals 7 and 8 on TB1) every time
the total accumulated flow increases by a user-selected vol-
ume. The duration of the pulse is also selectable. The pulse
output can be configured for one of two operating modes.
When the “on” mode of operation is selected, the output pulse
turns on when the preselected volume is reached, remains on
for the selected duration and then turns off. In the “off” mode,
the opposite occurs. The output pulse turns off when the
preselected volume is reached, remains off for the selected
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SECTION 5 - USING SCALABLE PULSE QUTPUT FEATURE

duration and then turns on. In either mode, the cycle repeats
continuously.

The selected operating mode, volume and pulse duration must
be determined by the operator based on specific application
requirements. For reference, values entered into the instru-
ment can be written in the “Record Your Entry" column in
Appendix 1 of this manual. The procedure to set up the scatable
pulse output feature is described with the following example:

SCALABLE PULSE OUTPUT SETUP EXAMPLE

Suppose the scalable pulse output is to turn on every time
the total flow increases by 100 gallons and that the pulse
duration is to be 1.2 seconds.

1. Locate the grouz of eight switches at upper right of display
(Figure 3-1) and place RELAY C MODE switch in appro-
priate position. For this example, place in the UP POSI-
TION (“on™ mode). For applications that require the pulse
output to turn off when the preselected volume is reached,
place this switch in DOWN POSITION (“off” mode).

2. Press EXAM button to place display in “examination”
mode.

3. Press NEXT button until lower dispiay line indicates
“St.Pt.C" identifier.

4, Presst or 3 button to make upper display line indicate
desired volume setpoint vaiue (100 GAL for this example).

5. Press CHANGE button once. The lower display line
flashes “Change?” to ask if the value shown on upper line
is to replace the currently-stored value.

A. If yes, press CHANGE button again to enter new
volume setpoint value (lower display line returns to
“St.Pt.C" to confirm entry).

B. If no, change displayed value until it’s correct or press
EXAM button to abort the routine (display returns to
*normal” indication mode).

6. Press NEXT button until lower display line indicates
“PLS.SEC.” (identifier for puise duration time).

7. Presst or § button to make upper display line indicate
desired pulse duration in seconds (1.2 seconds for this
example).

-33- Model 675F
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8. Press CHANGE button twice to enter new pulse duration
time (lower display line returns to “PLS.SEC.” to confirm

entry).

SECTION 6 - RELAY SETUP

6.1 Selecting Relay
Operating Modes

6.2 Entering Relay
Setpoints

Two fully programmable SPDT relays are available for flow rate
control andfor alarm purposes. Each relay (A, B) has an
adjustable setpoint and deadband and a selectable operating
mode. When the low mode of operation is selected, the relay
will trip when the flow rate decreases below the setpoint. in the
high mode, the relay will trip when the flow rate increases
above the setpoint. LED's in the instrument display light to
indicate that the relay is tripped.

The selected relay operating modes, setpoints and deadbands
must be determined by the user based on specific application
requirements. For reference, values entered into the instru-
ment can be written in the “Record Your Entry” column in
Appendix 1 of this manual. The procedure to set up a relay is
described with the following example.

RELAY SETUP EXAMPLE

Suppose the flow rate measuring scale is 0-250 GAL/MIN
and operational requirements for RELAY A are:

RELAY A turns on at 195 GAL/MIN as the flow rate
increases.

RELAY A turns off at 180 GAL/MIN as the flow rate
decreases below the setpoint value.

Locate the group of eight switches at upper right of display
(Figure 3-1) and place respective refay mode switches in
appropriate positions. For this example, place RELAY A
MODE switch in DOWN POSITION (high mode). For applica-
tions that require the relay to trip in response to decreasing flow
rate, place this switch in UP POSITION (low mode).

1. Press EXAM button to place display in “examination”
mode.

2. Press NEXT button until lower display line indicates appro-
priate relay setpoint identifier (St.Pt.A for this exampie).

3. Presst or § button to make upper display line indicate
desired setpoint value (195 GAL/MIN for this example).

NOTE: If setpoint value exceeds 50,000, a “X10” multi-
plier factor must be applied before entering value.

A Rev 11-1084
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6.3 Entering Relay
Deadbands

Rev. 11.1084

SECTION & - RELAY SETUP

Refer to Part Three, Section 4.2 for details.

4. Press CHANGE button once. The lower display line

flashes “Change?” to ask if the value shown on upper line
is to replace the currently-stored value,

A. If yes, press CHANGE button again to enter new
setpoint value (lower display fine returns to appropriate
relay setpoint identifier to confirm entry).

B. If no, change displayed value until it's correct or press
EXAM button to abort the routine (display returns to
“normal” indication mode).

# # #

Press NEXT button until lower display line indicates appro-
priate relay deadband identifier (d.b.A for this example).

Press T or ¥ button to make upper display line indicate
desired deadband (195 minus 180 or 15 GAL/MIN for this
example).

Press CHANGE button twice to enter new deadband value
(lower display line returns to appropriate relay deadband
identifier to confirm entry).

.35. Madel 675F
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SECTION 1 - PRESERVING MEASUREMENT ACCURACY

1.1 Keeping Sensor Clean

1.2 Reconfiguring
Instrument When
Changing Sensors

1.3 Avoiding Electrical
Interferences

Clean the sensor as required using the recommended proce-
dure described in the sensor operaling instruction manual.

Whenever a different type of flow sensor replaces the type of
sensor originally used, the instrument must be reconfigured for
this new flow input signal. Use the procedure described in Part
Three, Section 2. The instrument must also be reconfigured
whenever a new turbine fliowmeter replaces an existing turbine
flowmeter even if it's the same size, since each flowmeter
requires a unique set of SLOPE, OFFSEt and UOL,/PLS.
values.

Do not run sensor wires in the same conduit with line power.
Excess wire should not be coiled near motors or other equip-
ment that may generate electric or magnetic fields. Cut wires
to proper length during installation to avoid unnecessary induc-
tive pick-up (“electrical noise” may interfere with sensor signal).

LY
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See Figure 5-1 for functional diagram pertaining to these
descriptions:

1. The power-supply section (not shown) converts line power
to appropriate voitages for circuit operation. The voltages

RATE W] DISPLAYED UNITS, GAL/L
8.9.8.8.9.8.8. BAL/MM CH|COEG. S¥. X THATRE
8.8.8.8.9.8.8. AL x 10 Ty 0| SO% TEST MOOE, ON/OFF

ﬁ.\YOST::TUS =3 = g RELAY € MODE
(AT BEtmom o o0 (7] [foiame (3ieear o
LIQuUID 41_=| — FRONT
CRYSTAL PANEL
DISPLAY DISPLAY KEYBOARD CONTROLS
DRIVER § IMTERFACE
INPUTS I N S
RESET O—
AUX SIGNAL
TrL O] conpiTioner g
WPUT > | w0 orr
SE%%\:O—- SELECT ST
200z 4= BACKUP
2 KHx T BATTERY
4-20 mA QUTPUTS
‘ Pulze Signal +2 RE-Tx
— ___———————————]
YOLTAGE-TO-
CURRENT 1 4-20ma
CONYERTER ouT
ANALOG
CONYERTER YOLTAGE-TO-
FREQUEMCY §*@ Jg7 002
CONVERTER
. S
RELAY DRIVER RLY A
yl ! .
- } T RLY B
4
A RLY C
*QeoiL
Controls and jumpers are listed in ITALICS.
FIGURE 5-1 Instrument Operations Block Diagram
Rev 11.1094 .37- Model 675F
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power the fiow sensor, the microprocessor and its associ-
ated circuitry.

The signal conditioner module accepts pulses from the
flow sensor (or aux. input) and aiters their magnitude for
the microprocessor. The conditioned signal pulses are
also sent to the Re-Tx (re-transmit) output so they can be
used with other instrumentation. The frequency and dura-
tion of the pulses are not altered.

The microprocessor uses the conditioned fiow signal
pulses to calculate the flow rate. The processor also per-
forms control algorithms, drives the display, monitors the
pushbuttons and other configuration switches, and sends
a digital signal to a converter that generates the anaiog
outputs. The values for setup variables and totals are
retained in memory that is powered from a trickle-charged
backup battery.

The LCD display is driven by the microprocessor. It shows
the fiow related values along with annunciators that indi-
cate the state of the instrument. LED’s behind the dispiay
light to indicate the onjoff status of each relay.

The pushbutton interface circuitry sends information to the
microprocessor on the status of the user-operated push-
buttons and the four dip-switches that configure the
instrument.

The microprocessor sends a digital signal to the digital-to-
analog converter which produces an analog voltage rep-
resenting the flow signal. The voltage from this converter
is used by the voitage-to-current and voltage-to-frequency
converters.

The voltage-to-current converter produces a 4-20 mA out-
put from the analog flow signal. An adjustable control sets
the time constant of the output. The 4-20 mA loop is
powered by the instrument's power supply.

The voltage-to-frequency converter produces a 0-100 Hz.
TTL-compatible pulse train from the analog voltage input.
This output signal can be fed back into the input of the
analyzer to test the circuitry in a “50% test” mode.

The microprocessor controls the relay driver circuitry.
Those drive signals operate relays A and B.
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SECTION 1 - GENERAL

1.1 Inspecting Sensor If a measurement problem exists and the sensor cable is

Cable suspected, inspect it for physical damage. If interconnect cable
is used, disconnect cable at the sensor and instrument, and
check wires for internal shorts or breaks (open circuit) with an
ohmmeter.

1.2 Replacing Relays 1. Disconnect line power. Remove display module assembly
by loosening two captive fasteners and disconnecting
ribbon-cable connector located above TB2,

2. Unfasten screws that hold power-supply board to bottom
of instrument case. Remove power-supply board.

3. Unsnap and remove black insulator (with terminal desig-
nations) to access relay pins.

4. Unsolder relay from backside of power-supply board (side
opposite terminal strips).

5. Replace relay with equivalent relay (GLI p/n 99X2T10186).
Solder relay pins into board and replace black insulator.

6. Mount power-supply board, connect ribbon-cable connector
and install display module assembly with captive fasteners.

SECTION 2 - TROUBLESHOOTING

The measuring system typically consists of three elements: the
sensor, interconnect cable and Model 675F. The procedure in
this section is intended to isolate the problem to a particular
element of the system. If the conditions for each step of this
procedure are met, the system is verified to be operating

properly.

2.1 Checking The Sensor Refer to sensor (or Model 705 flow tester) operating instruction
manual for details to determine if sensor is defective or oper-
ating properly. After verifying sensor operation, proceed with

Section 2.2.
2.2 Checking The Verify that sensor hookup is correct and that wires are termi-
Interconnect Cable nated properly to make positive connection. Check cable for

physical damage. After verifying that interconnect cable is
okay, proceed with Section 2.3.

Rev. 11.1094 -39. Model 675F
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2.3 Checking The
Instrument

2.4 Stabilizing Erratic
Flow Rate Display
and Outputs

2.5 Customer Assistance

Mooel B75F

SECTION 2 - TROUBLESHOOTING
683 80

Locate the group of eight switches at upper right of display
(Figure 3-1) and place TEST switch in DOWN POSITION. The
display should indicate about 50% of the full-scale value of the
flow rate measuring scale. If not, the instrument may be defec-
tive. Call the GLI Customer Service Department for assistance.

In some fiow measurement applications, the flow rate can
fluctuate rapidly causing the instrument display and outputs to
be erratic. By placing the FILTER switch, located in the group
of eight switches at upper right of display (Figure 3-1), in the
DOWN POSITION (on) a dampened rate filter is applied to
average (smooth out) the flow rate display and outputs.

Should service, parts or assistance in troubleshooting or repair
be required, please contact your GLI representative or the GLI
Customer Service Depantment:

Great Lakes Instruments, Inc. Telephone: 414/355-3601
9020 West Dean Road Teletax: 414/355-8346
Milwaukee, Wisconsin 563224

-— SERVICE HOURS —

Eastern |  Central’.| Mountain Pacific
Std. Time | ‘Std. Time | Std. Time | Std. Time

Monday | 8:30 am. | 7:30 axm.’4 6:30 a.m. | 5:30 a.m.

through to RERCEG 1o to
Thursday | 5:30 pm. | .4:30 pm.:f] 3:3Cp.m. | 2:30 p.m.
8:30 am. [:7:30am.’:{ 6:30a.m. | 5:30 am.
Friday to TEA - X to 1o
4:00 p.m. |- 3:00 p.m;-{ 2:00 p.m. | 1:00 p.m.

When ordering spare or replacement board assemblies, be
sure to use the complete assembly part number.

All board assemblies or instruments returned for repair, freight
prepaid, should also include the following information:

1. A clearly written description of the malfunction.

2. Name of person to contact and the phone number where
they can be reached.

3. Proper return address for shipping instrument(s) back.
Include preferred shipping method (UPS, Federal Ex-
press, etc.) if applicable.

4. A purchase order if instrument(s) or board assemblies are
out of warranty to cover costs of repair.

NOTE: If the instrument or board assemblies are damaged
during return shipment as a result of inadequate pack-
aging, the customer assumes responsibility for repair

-40- Rev 11-1034
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PART §IX - SERVICE AND MAINTENANCE SECTION 2 - TROUBLESHOOQTING

costs. It is recommended to use the original GLI ship-
ping carton or an equivalent. Also, GL! will not accept
instruments returned for repair or replacement unless
they are thoroughly cleaned and alf process material
is removed.

Rev. 11-1094 41- Model 675F
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Description Part Number
Program Jumpers (7 per package) .. ... 670X4A1140
Relay (5A Contacts, 24 VDC Coil). ..... 99X2T1016

Power-Supply Board Assembly*
(No 4-20 mA input option—

115V,80/60Hz) .................. 675M4G2270-101
Power-Supply Board Assembly*
(No 4-20 mA input option—

230V,50/60Hz) .................. 675M4G2270-102

Power-Supply Board Assembly*
(With linear 4-20 mA input option—
115V, 50/60HzZ) ............oitnt 675M4G2270-103

Power-Supply Board Assembly”
(With linear 4-20 mA input option—
230V,50/60Hz) ......... ... ... 675M4G2270-104

Power-Supply Board Assemby*
(With square root extractor input
option—115V, 50/60Hz) ........... 675M4G2270-105

Power-Supply Board Assembly*
(With square root extractor input
option— 230V, 50/60 Hz)........... 875M4G2270-105

Disptay Module Assembly

(No Reset Button—3 boards
including LCD, specify
measuringscale).................. 675M4G2250

Display Module Assembly
(With Optional Reset Button—
3 boards including LCD,

specify measuring scale)............ 675M4G2290
Optional Vertical Pipe-mount Kit . ... ... 1000A4A1077
Door Assembly (No Reset Button) .. ... 675M4G2260

Door Assembly With Optional
ResetButton ...................... 675M4G2280

*Power-supply board assembly includes appropriately marked
terminal biock insulator.
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Description of Setup Variables
Setup Variable Entry Vaiue Range Record
Displayed | Default Your
lderl?tiﬁ‘t(er Use Minimum | Maximum | Value | Entry
St.PtL A Relay A Setpoint o* 50,000* | 50,000. !
StPt. b Relay B Setpoint 0* 50,000* 50,000.
St.Pt.C Pulse Qutput Volume Setpoint o* 50,000* 50,000.
d.b.A Relay A Deadband 1* 10,000* 100.
d.b.b. Relay B Deadband 1* 10,000* 100.
) Pulse Duration (in seconds,
PLS'SE.C‘ for pulse output feature) 0.1 2.5 1.0
E.U.d.P. Engineering Units Decimal Point 0. (max.) 0.
{for display scale set-up) 0.0
0.00
0.000
0.0000
0.00000
0.000000
0 (min.)
Engineering Units Full-scale Value . .
E.U.F.-S. (for display scale set-up) 100 50,000 1000.
E-S.dP Full-scale Decimal Point 0. (max.) 0.
it (for setting measurement units) 0.0 -
0.00 (min.)
Full-scale Value - . —
F.-S. (for setting measurement units) 100 50,000 1000. 1 =
SLOPE Slope (for calibration) 0.1000 | 327.6675 {10.0000| ::-»
OFFSEt Oftset (for calibration) 0.0000 |999.9999 | 0.0000 -
FACIOr Multiplier Factor (for displayed total) 0 7 0
UOL./PLS. | Volume per Pulse (for calibration) | 0.0001 |999.9999 | 0.1670

*These listed minimum and maximum entry values are determined and fimited by the stored

E.U.d.P. entry. Changing the E.U.d.P. entry will change this set of entry value ranges by factors
of ten.
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Calibration Values For Tee-Mounted GLI impeller Flow Sensors
Mounting Tee Linear Minimum

Sensor Being Used GPM Range Full

Model Scale | SLOPE | OFFSEt | UOLPLS*
; No. | Material Min. .
Size | Model No eri | Max | GPM |(GaPMHZ) | (GPM) | (GalPis)

1/2" MHF13J1 | cast bronze 1 35 3 0.264€ | 0.0000 0.0044
‘ MHF1§:12 PVC _ \1v 35 _ 0.2658 | 0,0222 0.0044
ot CMHEISK Sibronze i a5 issY

Calibration Values

3
HURET 02778 005640 1Vi01004755
S MHEISKO T EINVG: Bl i Nigs e 3 1005740 i 00194 [ R0'0046
MHF13B1 | cast bronze 2 65 7 0.6897 | 0.0000 0.0115
FiA1ia1 | 17 [LMHF15B2 PVC 1 85 3 0.2731 | 0.0000 | 0:0046
(polyprop) VMHE‘IS\LZA PVC 3 65 7 0..§893_
A fiﬁ:ﬂlﬁ%ﬁﬁ?@”_é‘ Dk ; 070365 35750
1.1/2" MHF13D1 | east bronze 4 125 10 1.0135 | 0.4712 | 0.0168
| MHF15D2 PVC 6 190 16 1.5200 | 0.8864 0.02585
o U MUEABED i PVC 10 380 1 B2 31089D | 158085 10,0506 %
3" MHF15G2 PVC 25 870 70 6.9724 | 0.3837 0.1162
s MR SR e PVC BRiia7 1163551 1327154 3:0538 1 {12952 E32 0 21 765
12" MHF13J1 | cast bronze 3 1 0.2848 | 0.0000 | 0.0048
] _ \,MHF1§J2 ,,fVC _ 3 0.2}841 00000 i 00047
e [ MIE3K | Gat bronze LAt | 2735 15" 737 [ 0,285 & 7000007 | ~:0:0049 ™
Tl MER SRS Ve 8s T Py 012902 % [40°0236 - 0:0048 54
6 0.6471 0.0000 0.0108

MHF13B1 | cast bronze
1" MHF15B2 PVC 3 0.2922 | 0.0000 | 0.0049
MHF15L2 PVC [ 7 0.6328 | 0.4515 | 0.0105
1A MARIACT  [ieastbronze el oo el e 5071182 20 7a3 | itoniiels

MHF13D1 | castbronze 4 125 10 | 1.0147 | 0.0093 0.0189
F(}f\‘,‘ggf 1-1/2" | 'MHF1sD2 | PVC 6 | 190 | 16 | 1.4902 | 1.0872 | 0.0248

MHF16D2 PVDF | 11 380 30 3.0306 | 0,0000 | 0.0505
i MHETSEP U pVC e 3 wsso:f&sﬁmﬁ%z‘nsa%? A0B24] 20,0462 51
S MHETBE S S PYDE - S | a0 i 345 3ies23 11180854 800705421
g | MHF15G2 PVC 0.1163
PVOF 0.1263
S IMHR{BHS S5 PR i1
F1A12C1 MHF12E1 brass
(stanless) MHF14E1 | castiron 8
F1A12D1 %ﬁ@éﬁ%@%«mém e

it f’%‘ \
(oress) | 5SS HAMHEIAET ) doot o

575104
00377

*For U.S. Gallons
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Calibration Vaiues For Direct Pipe-Mounted* GL! Impeller Flow Sensors - Schedule 40 Pipe

Nominal
Pipe Size

Lin
GPM

Range

ear Minimum

Pipe 1.D.
{inches)

Min.

Calibration Values

Full Scale

Max. GPM

SLOPE
(GPM/Hz)

OFFSEt
(GPM)

uoLPLS"
(Gal/Pls)

i 3 ineh_
£ inch?
5 ir)eh

ch

3.068 _
40265
5.047
8:065;

14

ey 5 ol
i

40

S g é" ok §:;-‘

503

B
59

40249 |

8.

0.0135
048

9:0671
: Bﬁ

i

1725 140 |

13,7867

. Wﬁ%Z&% 3 '?%éi%?% o

20860571

76 e

144

4813 394

g.02084

P AT R TTI ”
;2380 S

EREE P fany

e NI <{\;§§

33
HEEGE A,

38,4283

L 62.7066¢

11392 939

ERR

248

Pafs0es | 156

__90.8984
LU1415293 5

1.7158

T e Tt

o3

9.4779
'/355 r'1 ST
29.8556

40:9880%7.7418

0.2298 |
08403

16 inch

15.000

583

18644 1549

S B inghie

Tie8700"

. %“é? g%l_%??%i

aindgoBi 20027

20 inch

18.812

966

30242 2532

148,6492
1191.9493
240.9578

62.7173

8gi4fo6a v

122.1605

4.0160

Ceoginchy 206045

489

Bia761 | 135589374 1% 000:0072. | 59316

*ForU.S. G

allons

~*Sensor is mounted using insertion hardware, weldolet, etc. — not a pipe tee.

Appendix 4

Calibration Vaiues For Direct Pipe-Mounted** GL! Impeller Flow Sensors — Schedule 80 Pipe

Nominai
Pipe Size

Lin
GPM

ear

Minimum
Range

Calibration Values

Pipe 1.D.
{inches)

Min.

Full Scale

Max. GPM

SLOPE
(GPM/Hz)

OFFSEt
(GPM)

[ uoypLs*
(Gal/Pls)

3inch

2,900

| 12

431 35

[

3.4508

0.0001

SEHAInchv g

5inch

4.813

i | '
R R e e L
45 !

- . [
GRTIE T 00s

=3 T b e
0a%92: L0

1544 125

T Al e
M&S’Inchff*f‘

|
e

58 -

AR

3655

]

R L)
1904554

8 inch

7.625

S200nckh:
1 2ﬁinch
TaeRTE

95627, 541

11.374

G500 | oaset

5845 H]iT1639 T 003960 ik

16 inch

14,312

525

16854 1398

134.3996

2.2400

HAS Inch k1 161240

T6BE Y

79514855

LTEI4L

20 inch

17.938

869

27331 2285

217.7944

106.7209

o4 Ineh i 2156277

#21303% %

40788

3304

1.+321,5094. ¢

4777680

*For U.S. Gallons
**Sensor is mounted using insertion hardware, weldolet, etc. ~ not a pipe tee.



APPENDIXES ‘

683 66
Appendix g
Formulas To Calculate SLOPE Value
When Known Pipe 1.D. Js Not Shown in Appendix 3 or 4
For 1.D.'s from 2.90 to 11.96 inches: SLOPE = (1.D.2 x 0.7055) + (-0.7922 x 1.D.) + (-0.1850)
For I.D.'s from 11.97 t0 40.00 inches: SLOPE = (I.D.2 x 0.7786) + {-2.1098 x L.D.}) + (5.1172)
Appendix gk
Formulas To Calculate OFFSEt Value
When Known Pipe |.D. Is Not Shown in Appendix 3 or 4
For 1.D.’s from 2.90 to 11.96 inches: OFFSET = {1.D.2 x 0.3634) + (-2.0888 x 1.D.) + (3.0014)
For 1.D.'s from 11.97 to0 40.00 inches: OFFSET = (I.D.2 x 0.7052) + (-8.2488 x I.D.) + (27.7910)

A Notes For Appendixes 5 and 6:
1. Pipe I.D. must be in inches.

2. If actual pipe inside diameter is greater than 20.000
inches, divide calculated F.-S., SLOPE and OFFSEt
values (but not the UOL./PLS. value) by “10" before
writing them down and entering them into the instru-
ment. To avoid entering wrong values, it is recom-
mended to write down the original calculated values
and the "divided-by-10" values.

Appendix 7

Formulas To Calculate UQL./PLS. Value
When Known Pipe 1.D. Is Not Shown in Appendix 3 or 4

if Display Scale
Measurement Units Are; Formula To Use
GAL/MIN UOLJPLS. = SLSOPE*
S e T Py piniesduagaleg i s S TRy e
=L NotGALIMIN = B S ST SLDPE"‘* AV
PR i‘lf'{* 2 s UOL{? I;‘S $g?£(60XCOHVBI‘SIOD Factor*") 5

*Calculated by using actual pipe inside diameter and formula in Appendix 5.

**Refer to Appendix 9 and use the conversion factor that corresponds with the display scale
measurement units. !f not Iisted, determine the correct conversion factor to use.

Mode! 675F -46- Rev 11.1094
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APPENDIXES! °

Appendix 8 Appendix 9
Typical Flow Rate Conversion Factors Typical Volume Conversion Factors
U.8. GALMIN U.S. Gallon
Desired Flow Rate Units Conversion | § Desired Volume Units Conversion
Factor . Factor
Cu.ft./second (c.f.s) 448.8 Fluid ounces 0.0078125
Cu.ft./minute {c.fm.) 7.481 Pints 0.125
Cu.ft./hour {c.f.h.) 0.125 Quarts 0.25
2 i Vit 2 v alis WAFR LS et ,},,s%g e ok Yy "’,{r R T,
o me?’é’?]sg?i?nd €m é g5l | |Limperialgalions (Br: c%ﬁ%iz =t
%Cﬁ%ﬁ'leter[mmut%(c m.m; );s G LS galions, e
metegho\g%(cm h) s@g{k;_xgtﬁgj S*
Liter/second (l.p.s.) 15.8508 2 B;irr‘els : 42@ g«;:;
Liter/minute (l.p.m.) 0.2642 asaLL m&?% LS gé%ﬁ o
Liter/hour {.p.h.) 0.004403 Cubic inches 0.00433
R T Cubic feet 7.481
véBarreIIsecond (b P- s )‘ Cubic meters 26417

*Bakﬁ”é“llmlnute*(b P. m )

P i N

Imperial Gallons/day

U.S. Gallon[second (9.p-s.) 60
U.S. Gallon/minute (g.p.m.) 1
U.S. Gallon/hour (g.p.h.} 0.016667
U.S. Gallons/day 0.0006944
Million Gallons/day (MGD) 694.44
Million Liters/day 183.47
Megaliters/day 183.47
Imperial Gallons/second 72.054
Imperial Gallons/minute 1.2009
Imperial Gallons/hour 0.02001
0 0008338

Hoad

)\.

S%

ae;;

i;fff ‘%%’f %

Ac?gﬁﬁ

g b ‘,{‘%@%w g By 8

ﬁ Pl
i cr Footfday~ Tan
hlhour\f, L i

Barrel/min

Rev. 11-1094

ute x 31.5 = GAL/MIN

FE ‘3"93:& ¢”\>‘5

iai;éé:‘
v i
-

Example

imperial gallons x 1.2009 = U.S. galions

Model 675F
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Data Sheet 675F/1197
Supersedes 675F/896

Digital Flow Monitor/Totalizer

B Two Measurement Readouts.
The Model 675F microprocessor-
based monitor/totalizer features a
digital LCD that simultaneously
displays the measured flow rate
(upper readout) and the total
accumulated flow (lower readout).

B Control and Alarm Capability.
Two SPDT relays can be
independently set to operate in
response to increasing or decreasing
flow rate.

B Standard Multiple Qutputs.
The Model 675F provides three
analog outputs: 4-20 mA, 0-100 Hz.,
and a retransmitted flow input signal
that is LSTTL-compatible.
Additionally, the instrument has a
scaleable pulse output to provide one
24 VDC pulse each tirme the total

accumulated flow increases by a
user-set volume. The duration of the
pulse 1s adjustable from 0.1to 2.5
seconds.

& Simple Pushbutton Operation.
Menu-driven operation makes the
Model 675F simple to use. Five
pushbuttons (focated behind the
enclosure door) configure the
instrument and conveniently recali
stored setup values.

B Versatile Input Capability.
The Mode! 675F can be used with
most brands of flow sensors. It
accepts these types of input signals:
= [solated 4-20 mA
* 0-2000 Hz. (typical of most
turbine flow sensors}
* 0-200 Hz. (provided by all GLI
impeller flow sensors)
* TTL-compatible 0-200 Hz.

@

Certified by CSA for
General Purpose use.

B Resettable Total Accumulated
Flow,

The accumulated flow total can be
reset using a specific pushbutton
sequence, or a switched input signal
from a remote location.

B NEMA 4X Protection,

The NEMA 4X enclosure protects
the instrument circuitry from harsh
environments. Also, the hinged cover
is easily removed to facilitate
installation and servicing.

® Universal Mounting.

Two stainless steel brackets enable
the monitoritotalizer to be surface,
panel or horizontal pipe mounted.
Vertical pipe mounting reguires
optional hardware

FLOW
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Operational:
Display ....

... Two-line LCD with 7 digits per line; 3/8 inch (9.5 mm} hugh digits;

Ambient Conditions.... . .. e v

Relay Function
Setpoints .

Deadbands. ........-
Indicators . .........
Qutputs ..... .

1% line- Shows flow rate in GPM, liters per minute, or other measurement units
2" line: Shows total accumulated flow in U.S. gallons, liters, or other measurement units

-22 10 122°F (-30 to 5C°C), 0-100% relative humidity, non-condensing

.. Selectable, 0-100% of measunng scale

Selectable, 0-20% of measuring scale span
LED hights when respective refay 1s on

. Two SPDT contact outputs, U.L. rating'

5A 115250 VAC, 5A @ 30 VDC resistive

NOTE: Relays can be switch selected to operate in response to increasing or decreasing flow rate.

Sensor-to-Analyzer Dista

Power Requirements. . ..

Signal Inputs

nce. ... .

Standard TV

Optional

Outputs'
Analog

Scaleable Pulse

GLIimpeller flow sensors: 2000 ft. (610 m) maximum
Turbine flow sensors. 300 ft. {91 m} maximum

... 98-137 VAC, 50/60 Hz. (les than 8 VA);

optional 195-275 VAC, 50/60 Hz. - or - 24 VDC {150 mA max.)

0-2000 Hz from inductive pickup (turbine flow sensors)
0-200 Hz. conditioned pulse signal (GLI impeller flow sensors)
0-200 Hz. from TTL-compatible flow signal source

. Transmitted, inear 4-20 mA (isolated) flow signal; 50 ohm input impedance

4-20 mA, 625 ohms maximum load
0-100 Hz., TTL or 24 VDC compatible
Retransmitted flow (nput signal, LST TL-compatible

.. 24 VDC pulse {30 mA max ) occurs each time total accumulated flow increases by user-set

Electrical Certification (optional) ......... .

Analyzer Performance

(Electrical, Analog Outputs}:

Sensitivity ..oovvveee . -

Stability v s o s
Non-lnearity .. .. ...

Repeatability. . ....ccoeiireny + coveennssrinnn,

Temperature Drift. . ..

Response TIMe.... .. v ve vone veraae

Mechanical:
Enclosure .. . ...

Mounting Configurations......... e oo - o

Net Weight

volume; adjustable pulse duration of 0 1 to 2 5 seconds

CSA: General Purpose

... 01% of span
wenur. 0,1% of Span per 24 hours, non-cumulative
v 0.1% OF Span

0 1% of span or better

Zero: 0 02% of span per°C;
Span: 0 01% of span per°C

3 seconds to 90% of value on increasng flow rate;
2 seconds to 90% of value on decreasing flow rate

NEMA 4X, 1/2 DIN, polycarbonate tase with two 1/2-inch conduit holes and two stainless
steef mounting brackets

Surface, panel, and horizontal fipe mount; vertical pipe mounting requires optional hardware

.3 Ibs. {1.36 kg) approximately



Ordering Information

MCDEL NUMBER
675F Microprocessor-based monitor/totahizer in NEMA 4X, 1/2 DIN enclosure with stainless steel mounting brackets for
panel, surface and horizontal pipe mounting.
INPUT CAPABILITY ’ -
3C  Accepts 0-2000 Hz (turbme), 0-200 Hz. (GLIimpeller), and 0-200 Hz. from TTL-compatible source
4C  Same as 3C above, plus accepts transmitted, inear 4-20 mA (isolated) flow signa!
LINE VOLTAGE
1 115 volts, 50/60 Hz.
2 230 volts, 50/60 Hz.

3 24VvDC
RELAYS
BO  Two control relays
EQUIPMENT TAGGING (specify tag data)
N None
P Paper
S Stanless steel
AGENCY CERTIFICATION
N None
C  CS5A Certrfied (safe area use only}
h 4 r y ¢
| e15F BO | Product Number (see Notes below)

Choose one from each category.

NOTES: When ordering, please provide the following information.

1. When Model 675F 15 used with,
A GLI Flow Sensor' The sensor model number, and the inside diameter of the pipe in which the sersr 15 mstalled
B Other Sensor Brand. The senser signal frequency per U.S. GPM or the U S GPM per Hz

2. The desired flow rate measuring range including:
A Its full-scale value
B Its units of measure {cubic ft /minute, itersthour, etc.)
C its display resolution (whole units, tenths, hundredths, etc )

Accessories (ordered separately):

* Panel Cutout Gasket Kit 1000G1110 e« Vertical Pipe-Mount Kit 1000A1077 » Impeller Flow Sensors

For use when panel mounting Mode! For use when mounting Mode! 675F to a For GLI tee-mount flow sensars {for 1/2

675F to provide NEMA 4 integrity vertical pipe  Kit includes vertical pipe to 4 inch pipe sizes), refer to data sheet

behind the panel, Kit includes neoprene mounting bracket and associated F1A11.

gasket and aluminum stffener plate. hardware. For GLI “hot tap" and pipe thread flow
sensors (for 3 to 100 nch pipe sizes),
refer to data sheet F1A13.

Engineering SPecCifiCalion m————

1 The flow rate monitor/totalizer shall have atwo- 3 The flow rate monmitor/totahzer shallhave two 5 The flow rate monitor/totalizer shall operate on

line LCD display with seven 3/8 mch (9 5 mm) SPDT relays which can be independently a) 115 volts, 50/60 Hz

high digits per line The upper line shall display configured to operate in response to increasing  b) 230 volts, 50/60 Hz

flow rate in GPM, LPM or other measurement, or decreasing llow rate Each relay shall have c)24 VvDC

units The lower iine shall display total setpoint and deadband adjustments.

accumnulated flow In U § gallons, lters or other & Theflow rate monitorftotahizer enclosure shall

measurement Lnits 4, The flow rate monitor/totalizer shall have three be NEMA 4X. 1/2 DIN size and include

analog outputs (4-20 mA, 0-100 Hz, and an hardware for panel, surface or pipe mounting

2 The flow rate monitor/totalizer shalt LSTTL-compatible retransritted Mow input

simultaneously display the flow rate and total signal). and a 24 VDC scaleable pulse output 1+ The flow rate montor/totalizer shall be GLI

accumulated flow. with adjustable duration {0 110 2 5 seconds). International, In¢ Model 675F.
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® Non-magnetic Sensing
Technique.

These sensors will not attract metal
particles which can obstruct the
impeller rotation of conventional
magnetic patidiewhee! sensors.

= Pulsed Output.
high notse immunity, enabhing sighal

without ampification.

Data Sheet F1A11/199
Supersedes F1A411/298

Tee-Mount Flow Sensors

- Flow Sensor Wetted Materials -

(For Pipe Sizes From 1/2 to 4 Inches)

Model F1A11A1T (polypropylene) and F1A11B2T (PVDF) Sensors

F1ATTAIT F1AT1B2T
Body Polypropylene PVDF
Impeller  Polypropylene PvDF
Shaft Zircoma ceranmic Zirconia ceramic

QO-nngs .. ......EPR {ethytene

The pulsed output of these sensors has

transmission of up to 2000 ft. (610 m)

Viton

propylene rubber)

m Wide Rangeability.

GLI impeller flow sensors provide a
rangeability of 30 to 1, and can
measure mest Jow viscosity liguids,

B Superior Low-Velocity
Performance.

The impeller of a GLI flow sensor is
not impeded by magnetic drag,
ensuring accuracy within £1% for
velocities down to 1 ft./sec. {0.3
m/sec ).

W FDA-approved Wetted
Materials.

The FDA-approved wetted sensor
materials (see above) are chemically
compatible with most processes.

= Six-Bladed Impeller Design.
The forward-swept, six-bladed
impeller has significantly better
fow-flow, low-velocity characteristics
than conventional four-bladed
impellers, providing higher
measurement accuracy.

FLOW
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SPECiﬁcatiO 1)

Maximum Temperature:

In PVC Tee
In Cast Bronze Tee
In PVOF Tee

Maximum Pressure
InPVC Tee

In Cast Bronze Tee ...

In PVDF Tee
Measuring Range
Repeatability (in any tee)
Linearity {in any tee)

Accuracy*
In PVC Tee .
In Cast Bronze Tee
In PVDF Tee

Sensor Cable

Modet FIA11A1T
Polypropylene Sensor

Model F1A118B2T
PVDF Sensor

140°F at 40 psi (60°C at 2 75 bar)
176°F at 400 psi (80°C at 27 5 bar)
140°F at 40 psi {60°C at 2 75 bar)

100 psi at 77°F (6.9 bar at 25°C})
400 psi at 176°F (27 5 bar at 80°C)
100 psi at 77°F {6 9 bar at 25°C)

. See mounting tee tables on next page

10.5% of ful scale

., #1% of full scale

+1% of full scale from 1-30 ft /sec (0 3-9 0 m/sec)

.. 1% of full scale from 1-20 ft./sec (0 3-6 0 m/sec.)
. +19 of full scale from 1-30 ft /sec (0 3-9 0 m/sec)

2 conductor {plus shield), 20 ft (6 m)

140°F at 40 psi {60°C at 2 75 bar)
221°F at 400 psi (105°C at 27 5 bar)
176°F at 100 psi (8Q°C at 6 9 bar)}

100 ps1 at 77°F (6 9 bar at 25°C)
400 ps1 at 221°F (27 5 bar at 105°C)
230 psi at 68°F (15 § bar at 20°C)

See mounting tee tables on next page
10.5% of full scale
+1% of full scale

+1% of full scale from 1-30 ft /sec. {0 3-9 0 m/sec)
+1% of full scale from 1-20 ft./sec {0.3-6 0 mfsec)
+1% of full scale from 1-30 ft /sec (0 3-9 0 m/sec )

2 conductor {plus shield), 20 ft (6 m)

AAccuracy 15 attained with at least 10 diameters of straight pipe upstream of sensor and at least 5 diameters of straight pipe downstream
from sensor. and with full pipe flow.

Sensor Pressure/Temperature Ratings

- In PVC MountingTee - - In Cast Bronze MountingTee - - In PVDF MountingTee -
400 |
A i
o) Y 1 ; 200
g_') Paly Seraor 1 ] %
=100 = e — =
& L wnrys.n or | !
~ 2 or £ 100
g 8 oo -]
3 40 E i ] t
@ B
& o o 20 40 60 8O 105 0 20 40 60 80

Tempersture (C)

Engineering Specification w

1 The sensor shall use a non-magnetic sensing

technique.

2 The sensor shall have a six-bladed, forward-swept

impelier

Ordering Information

Temperature (C)

Ternperctura (°C)

3 The sensor impefier shall have an embedded gold- 5
plated chip to generate a pulsed output signal

4 The senser shall have a Zzircorua ceramuc shaft 6

The sensor shall be installed using a special lock-pin
type pipe tee {PVC. cast bronze, or PVDF}

The sensor shall be GL! International, Inc Model
FIANAIT {polypropylene) or Model F1AT182T

{PVDF)
o=
o ]
: ' I

v
[ Fan

MODEL NUMBER

F1A11 Tee-mount style impeller flow sensor

j BODY MATERIAL
A1 Polypropylene
‘ B2 PVDF
: ! |_RESERVED CATEGORY
{ ; ; CABLE LENGTH (specify in whole feet)
i ! ! XX__Standard cable lenqth is 20 ft {6 m)
' v v v
T

{ Product Number




Ordering Information (continued) -- Mounting Hardware
' -PVC Tees -
Mounting For Flow Rate Minimum Maximum
Hardware Pipe Size - . Instrument Pressure
Product No Minimum | Maximum Full Scale Drop
MHF152 12 inch 1 GPM 35 GPM 3GPM 12 psi
{13 mm) (4 LPM) (133 LPM} {11 LPM) {0 8 bar)
MHFISK2 ¥4 inch 1GPM 35 GPM 3 GPM 12 psi
(19 mm) (4 LPM) {133 LPM) (11 LPM) (08 bar}
MHF1582 1inch 1GPM 35 GPM 3 GPM 12 psi
(25 mm} {4 LPV) {133 LPM)} {11 LPM) {0 8 bar)
MHF15L2 1inch IGPM 65 GPM 7GPM 8 psi
(25 mm} (11 LPM) (246 LPM) {26 LPM) {0 6 bar)
MHF15D2 1172 1nch 6 GPM 190 GPM 16 GPM dps
{38 mm} {23 LPVY) {719 LPM} (51 LPM) {03 bar)
MHF15E2 2 mch 12 GPM 380 GPM 12 GPM Ipst
{51 mm) {45 LPM) {1439 LPM) (121 LPM) {0 2 bar)
MHF15G2 3 mech 25 GPM B70 GPM 70 GPM <1psi
HF15 {76 mm) (@5 1PM) | (3204 LPM) (265LPM) | (<01bar) |
MHF15H2 4nch 47 GPM 1635 GPM 132 GPM <1pst
{102 mm) {178 LPM) (6190 LPM) (500 LPM) (<01 bar)
All PYC tees listed above have socket-weld process connections
T - Cast Bronze Tees -
HAcaip
ot
) Mounting For Flow Rate Minimum | Maximum
Hardware Pipe Size Mini Manx Instrument | Pressure
Product No. infmum | Vaximum | gyl Scale Drop
1nch 2 GPM 65 GPM 71 GPM 6 psi
MHFI3B1 | s mm) | i) | 2asiemy | (26LPM)_ | (0 4 ban)
1-1/4 inch 3 GPM 90 GPM 8 GPM 8 psi
MAFICT | 2 mm) | d1iPMy | areemy | coemy | (06 ban)
MHF13D1 1-1/2 inch 4 GPM 125 GPM 10 GPM 8 psi
{38 mm} (15 LPM) | (473 LPM) (38 LPM) {0 6 bar)
All cast bronze tees listed above have NPT process connections
- PVDF Tees -
Mounting For Flow Rate Minimum | Maximum
Hardware Pipe Size - _ Instrument | Pressure
Product No. Minimum | Maximum | gopseate | Drop
MHF16D2 1-1/2 inch 11 GPM 380 GPM 30 GPM 3 pst
(50 mm) {42 LPM} | (1439 LPM) | (114 LPM) {0 2 bar)
MHF16E2 2inch 13 GPM 410 GPM 34 GPM 3 pst
(63mm) [ {49 LPM) | (1552 LPM) | (129 LPM) {0 2 bar)
3inch 29 GPM 950 GPM 78 GPM <1psi
MHF16G2
(90 mm) | (110 LPM) | (3597 LPM) | (295 LPM) | (<0 1 bar)
MHF16H2 4 inch 51GPM 1585 GPM 133 GPM <1psi
{110 mm) | (193 LPM) | (6001 LPM} | (503 LPM} ] (<01 bar)

All PVDF tees listed above have socket-weld process connections and are directly
compatible with metric-sized PVDF piping systems such as SYGEF®

74
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Ordering Information (continued) -- Sensor Repair Kits

B Polypropylene Fiow Sensor
Repair Kit F1-1001-101

For Model F1A11A1T flow sensor. Kit
includes new impetler, shaft, and O-rings.

B PVDF Flow Sensor
Repair Kit F1-1001-102

For Model F1A11B2T flow sensor. Kit includes
new impeller, shaft, and O-rings.

Dimensions
Mounting Tee Dimensions in inches (mm}
. Pipe . |
Material size For Pipe With: A B c D
r — 084 (21.34 5.3 484 3.59 25
AN 172 nch mm) assy | a2 | on | 68
c-w""'m’éz D:[;?enm(;rg?fr 53 | 484 | 3859 | 25
] | !
Fin SOGOR N 3/4 nch mm) 135) | 2 | on | 64
RENITVAL FL THRY SENSOR
0T HCLUODD) outside diameter
» inch 13151 (334 53 484 359 25
LOCKING PN mm) (135) | (123 {91) (64)
K outside diameter
190 (48 26 mm) i 4 94 511 386 25
== PVC | 1172 |0 iide dameter || (125) | (130) | 98y | (64)
< L == 2inch | 2375 (6032 55 5 58 405 306
8 Z ——1- mm) (140) | (1420 1 om | (78)
‘ﬁf‘\- outside diameter
- — —— 3mch | 35 (889mm) [ 65 678 465 | 425
outside diameter || (165) (172) {118) {108)
TRy _1 amch |45 (1143 mmll 738 19 5.15 55
—— s —— outside dhameter J| (187) | o1y | (91 | (140)
1 nch 11nch 55 45 35 225
NPT threads (140) { (119) {89) {57)
Cast [, 0 1-1/4 inch 625 | 475 363 225
Bronze NPT threads (159) | (321) (92) (57)
1121 1-1/2 mch 65 50 315 25
NPT threads (165) | (127 {95) (64)
Mode! F1IA11A1T (Polypropylene) 1./2mn [1969m (SOmm)f 40 | 505 | 376 | 259
and Model F1A11B2T (PVDF) Sensors outside diameter | (102) | (128) | (96) | (66)
2ich | 248 (63mm) | 483 | 538 378 3.2
PVDF cutside diameter || (123 | (139 {96) (81)
3unch | 3543m Gomm) [ 69 69 468 | 4.45
outside dhameter || (175) {175) (119) (113)
amen |#3310 010mm)fi 8.3 767 501 5.32
outside diameter ff (211} (195) (127) (135)

This tee has integral reducer bushings for the histed pipe size
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" PART ONE - INTRODUCTION

"“Tee-Mount" Sensors

SECTION 2 - SPECIFICATIONS

"Pipe Thread"” Sensors

(Locking Pin Style) (Hex-Mount Style)
Mode! F1IA11A1{Polypropylens) Modei F1IA11B2 (PVDF) Models F1A12C1 {SS)
and F1A12D1 (Brass)
Maxjmum Temperature.
1N PYC TOR wwrvemeosinsennen 50°C (140°F) 2t 40 psi 60°C {140°F) at 40 psl Not applicable
In Cast Bronze Tee..........80°C (176°F) at 400 psi 105°C (221°F) at 400 psi Not applicable
In PVDF Tee..ceo.s .60°C (140°F) at 40 psi 80°C (176°F) at 100 psi Not applicable
in Cast lron Tee...............Not applicable Not applicable 105°C {221°F) at 175 psi
In Brass Tee......c .. NOt applicable Not applicable 105°C (221°F) at 200 psi
In Pipe with weldolet
or pipe saddle .............. Not applicable Not applicable 105°C (221*F) at 400 psi*
Maximum Pressure:
In PVC Toe......ccovnnennae, TO psi a8 25°C (77°F) 100 psl at 25°C (77°F} Not applicable
In Cast Bronze Tee..........400 psi at 80°C (176°F) 400 psl at 105°C (221°F) Not applicable
In PVYDF Tee. .. 100 psi al 25°C (77°F} 230 psi at 20°C (68°F) Not applicable
In Cast [ron Tee...oumerneea .Not applicable Not applicable 175 psi at 105°C (221°F)
In Brass Tee ....cr.erune.- NOt applicablle Not applicable 200 psi at 105°C (221°F)
In Pipe with welkdolet
or plipe saddle ........ .. NOU Bpplicable Not applicable 400 psi al 105°C(221°F)*
Measuring Range............ ..Up 1o 30 ttfsec. (imited to 20tt/sec. Up 1o 30 ft/sec. (limited lo 20 ft/sec. | Up 1o 30 fi/sec.
in cast bronze tee and 20 GPM in n casl bronze tee and 20 GPM in
1/2%, 34" and 1° PVC tees). 172, 3/4" and 1° PVC tees).
Repeatibility:
in PVC Tee....oiininenn £0.5% of full scale £0.5% of full scale Not applicable
In Cast Bronze Tee.........20.5% of full scale 10.5% of fuli scale Not applicable
In PVDF Te€ ..oveneriiennennn20,6% of full scale +0.5% of full scale Not applicable
In Cast iron Tee..............Not applicable Not applicable 10.5% of full scale
In Brass Tee..........o........ NOt applicabie Not appiicable +0.5% of full scale
In Pipe with weldolet
or pipe saddle .....cewen. Not applicable Not applicable £0.5% of full scale
Unearity:
In PVC Tee . renanene 1% of full scale +1% of full scale Not applicable
In Cast Bronze Tee..........21% of full scale 1% of full scale Not applicable
in PVDF Tee.......... ...21% of full scale +1% of full scale Not applicable
In Cast lron Tee. ...Not applicable Not applicable 1% of full scale
In Brass Tee ... NOU applicable Not applicable 1% of full scale
In Pipe with wekdolet
of pipe saddle ..............Not applicable Not applicable 1% of full scale
Accuracy®:
In PVC Tee........... w2 1% Of full scale from 1 to 30 f1./sec. +1% of full scale from 1 1o 30 ftfsec. | Not applicable
In Cast Bronze Tee..........1+1% of full scale from 1 1o 20 ft/sec, +1% of {ull scale from 1 to 20 ft/sec. | Not applicable
in PVDF Tee......cccceneeee 11% of full scale from 1 to 30 ft./sec. +1% of full scale from 1 to 30 ftfsec. | Notapplicable
In Cast Iron Tee...............Not applicable Not applicable 11% of fukl scale from 1 to 30/t sec.
. with GLI supplied tee
In Brass Tee ...ccoenuurons -Not applicable Not applicable +1% of full scale from 1 to 30ft)sec.
with GLI supplied tee
In Pipe with wekdolet
or pipe saddle .............. Not applicable Not applicable +1% of full scale from 1 to 30ft fsec.

Sensor Cable .....................2 conductor (plus shield), 20 tt. (6 m)

2 conductor (plus shield), 20 ft. (6 m)

"Temperalure and pressure may be funther fimited by ratings of customer supplied weldolet or pipe saddle.
4 Aftained with at least 10 diameters of straight pipe upstream of sensor and 5 diameters of straight pipe downstream from sensor.

Tee-Mount and Pipe Thread impeller Flow Sensors

with GLI supplied 1ee

2 conductor (plus shiekd), 20 ft. (6m)
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PART TWO - INSTALLATION SECTION 1 - LOCATION REQUIREMENTS

SECTION 1 - LOCATION REQUIREMENTS

Flow measurement accuracy is highly dependent on proper
location of the sensor in the piping system. A sensor located
in a pipe where it can be affected by air bubbles, sediment or
floating debris (especially stringy or fibrous material) may not
achieve full accuracy and could become damaged. The flow
sensor is designed to operate reliably under adverse condi-
tions, but the recommendations contained in this section must
be followed to assure full measurement accuracy.

1.1 Along The Pipe Instal! the sensor in a straight section of the pipe where there
is at least 10 diameters of pipe length upstream of the
sensor (5 diameters when using a 1", 1-1/4", or 1-1/2" cast
bronze tee) and at least 5 diameters of pipe length down-
stream from the sensor (3 diameters when using a 1", 1-1/4"
or 1-1/2" cast bronze tee).

NOTE: Pipe bends, valves, other fittings, pipe enlargements
and pipe reductions should not be present in this
straight length of pipe.

1.2 Radially On The Pipe

For Horizontal| The preferred sensor location around the circumference of a

Pipe Runs| horizontal pipe is on top. If the sensor must be mounted at an
angle, it should be at least 15° above the horizontal plane.
Never mount the sensor sideways or below the pipe as sedi-
ment (sand, rust, etc.) could collect or excessive wear could
oceur,

NOTE: Radial sensorlocations otherthan at the top of the pipe
can slightly increase impeller friction which may affect
sensor performance at flow rates below 1 ft. per sec-
ond.

For Verticat| Any sensor location around the circumference of a vertical pipe

Pipe Runs| is acceptable. Itis recommended to mount the sensor in a pipe
which has an upward flow direction to avoid “spirafing” turbu-
lence. If this is not possible, a straightening vain can be used
to eliminate this turbulence effect.

Rev. 2.494 -5- Tee-Mount and Pipe Thread Impeller Flow Sensors
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PART TWO - INSTALLATION

SECTION 2 - MOUNTING

SECTION 2 - MOUNTING
2.1 "Tee-Mount” Locking This style sensor requires a special mounting tee for installa-
Pin Style Sensors tion. The tee may be PVC (for 1/2", 3/4", 1", 1-1/2", 2", 3" or 4"
(Models F1A11A1 pipe sizes), cast bronze (for 1", 1-1/4" or 1-1/2" pipe sizes) or
and F1A11B2) PVDF (for 1-1/2%, 2", 3" or 4" pipe sizes). Refer to Figure 2-1
for mounting details when installing this style sensor.

1. Make sure sensor is removed from tee before installing the
tee. Position tee in pipe line so that flow designation on tee
corresponds with actual direction of flow in pipe. Solder or
weld tee into pipe line.

NOTE: If tee is to be installed in copper tubing, it is
recommended to install threaded pipe lead-in and
exit sections of appropriate length before using
copper tubing adapters. This will keep flow distur-
bances away from the sensor.

2. Before inserting sensor into tee, apply a small amount of
silicone grease from the provided packet onto sensor
O-rings and the chamfer on inside lip of tee. Clean off any

. - - L3
Mounhng;i':: For !’ipe Dimensions
Material| P2 With A B c D
2t | 020D 530 | Ei0 | 388 | 280
A (21.34) 0.0. 1 (135) | (130 (98) (64)
l 3/ in® 1.050 O.D. 8,30 5.10 3.86 2,50

5.25 (2667)00. | (135 | (130) | (38 | (64)

(134) zc tin? |1-3150D. 5.30 5.10 3.88 2.50
CLEARANCE ] @340000. | (135 | (130) | (98) | (e4)
REQUIRED . 1.800 O.D. 4.84 5.10 3.86 2.50

- - PVC |20 as 200 | (125 | (130 | 68 | (64
[ ol |23750D. | 550 5.60 407 3.06
(60.32)0.D. | {140) 142 (103) (78)
- LOCKING PIN 3in 3.500 O.D. 6.50 6.82 4.69 425 |
{(88.90)0.0. | (165 (173) (119) (108}
4in | 45000D. T 7.35 7.93 5.18 550 |
(114.30)0.0.]_(187) (201) (133) | (40)
== tin 1" NPT 5.50 4.50 3.50 2.00
< - _ (140) {114) (89) {51)
iy _ Cast .. 1.1]4" NPT 8.25 4.75 3.63 2.25
| ol Bronze | (59, | 020 | @3 | &7
120 1-1]2 NPT (65550) (5.3% 3é75 ?6.2(;
- S 1 1 {
f PPN N T 5%
-if2in
(590.0. [ (103) | (129) | (9§) (66)
— — om | 24800D. | 483 | 565 | 406 | 3.20
I A {63) 0.D. (123 (144) (103) (81

PVDF [~ 35430D. | 680 | 560 | 348 | 4as
(90)0.0. | (175 | (145) (88) {113)

4.3310.0. | 8.30 6.90 4.25 5.32

(110)0.D. | (219) | (175 | (108) | (139

*Bimensions listed in inches and (mm).

® This tee has integral reducer bushings for listed pipe size.

4in

FIGURE 2-1 Mounting Details For "Tee-Mount” (Locking Pin Style) Sensors

Tee-Mount and Pipe Thread Impeller Flow Sensors
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excess grease that could get onto impeller or shaft. Align
flow arrow on sensor with flow arrow on tee and carefully
press sensor straight into tee.

CAUTION: When using a cast bronze tee or a 1/2", 3/4"
or 1" PVC tee, the impeller may strike the venturi cavity
sides inside the tee if sensor and tee are misaligned.
This could damage the sensor impeller or shaft.

3. Insertlocking pin through tee and sensor.

2.2 "Pipe Thread" Hex- This style sensor requires one of the following hardware items
Mount Style Sensors for installation:
d 2
g“::g Fe:if ;g:) c W 2" or 2-1/2" x 2-1/2" x 2" (cast Iron or brass) standard

1/ ~14 NPT THREAD
FOR ELECTRICAL CONDUIT CABLE T0

ADJUSTMENT STUD (3) INSTRUMENT
LOCK NUT (3) SET SCREW (2)
ADJUSTMENT, o POSITIONING COLLAR
L
NUT (3) = LABEL INDICATES
3 5/4~ JAM FLOW DIRECTION
5 /4 NUT (3) T HEX_MOUNTING
THREADOLET ADAPTOR
{ {REF.)—E3 O-RING (2} LUBRICATE
LIGHTLY WiTH SILICONE
GREASE
_1 'é'LEETALMD
U /2"~ 3ENsoR IMPELLER

FIGURE 2-2
Installing "Pipe Thread” (Hex-Mount Style)
Sensor into Weldolet

Rev 2-4%4

mounting tee
| 2" NPT threaded weldolet
2" NPT threaded pipe saddle

1/2 ~14 NPT THREAD
FOR ELECTRICAL CONDUIT

Refer to Figures 2-2 through 2-7 for nomenclature and dimen-
sional details when installing this style sensor.

: CABLE 70O
ADJUSTMENT STUD (3} A\ iNSTRUMENT

LOCK NUT (3} SET SCREW (2)

51

ADJUSTMENT 3 POSITIONING COLLAR

NUT (3) LABEL INDICATES
3 34 JAM H FLOW DIRECTION
/e NUT (3) [ HEX MOUNTING
} ADAPTCR

{ PIPE SADDLE _

(REF) A Doty Vb SCoNE
i». GREASE
11 /T JMETAL E H GASKET
SENSOR i (REF)
IMPELLER
FIGURE 2-3
Installing "Pipe Thread" (Hex-Mount Style)
Sensor Into Pipe Saddle

Tes-Mount and Pipe Thread Impefler Flow Sensors
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Installing Tee and
Hex-Mount Adapter

Setting
Insertion Depth

ADJUSTMENT

SECTION 2 - MOUNTING

Install mounting tee, weldolet or pipe saddle into the pipe
line. Use thread sealant on mounting tee and pipe threads
to avoid leaks. Teflon tape or pipe sealant with Teflon
(Loctite No. 59231 or equivalent) is recommended. Expe-
rience indicates that Teflon tape may not provide an ade-
quate seal, especially at higher solution temperatures.

Remove lock nuts from each of the three hex mounting
adapter studs. Remove the positioning collar/metal
sleeved sensor assembly from hex mounting adapter.

Install hex mounting adapter into mounting tee, weldolet
or pipe saddle. Use thread sealant as described in step 1.

Tighten hex mounting adapter so that pno_stud Is aligned
with center of pipe which would later interfere with sensor
alignment.

The adjustment nuts on each of the three hex mounting
adapter studs must be properly adjusted so that the sensor
is mounted at the correct insertion depth.

A. When Using 2" or 2-1/2" x 2-1/2" x 2" Mounting Tee

The insertion depth when using a tee is 6.85 inches
as illustrated in Figure 2-4. Turn adjustment nuts to
achieve this distance. Secure the iam nuts against the
adjustment nuts.

"JT TOOL

ADJUSTMENT
NUT

NUT

JAM NUT

|

(174mm)

JAM NUT ; 1

6.85"

FIGURE 2-4

Insertion Depth When Using Tee

Tee-Mount and Pipe Thread Impeller low Sensors

PIPE CENTER

FIGURE 2-5
Insertion Depth When Using Weldolet or Pipe Saddle

-8- Rev. 2494
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B. When Using 2" Weldolet or Pipe Saddle

Use the insertion depth gauge (provided in sensor
accessoty kit) to measure the distance from the inside
wall of the pipe to the top surface of the adjustment
nuts. Tum adjustment nuts so that this distance is
3-3/4" as shown in Figure 2-5. Secure the jJam nuts
against the adjustment nuts.

2. Before inserting positioning collar/metal sleeved sensor
assembly, apply a small amount of silicone grease (pro-
vided in sensor accessory kit) onto O-rings in hex mounting
adapter. Clean off any excess grease that could get onto
impeller or shaft.

3. Make sure sensor sleeve is clean. Insert positioning col-
lar/metal sleeved sensor assembly intc hex mounting
adapter and align mounting holes in positioning collar with
studs on adapter. Lower sensor onto adjustment nuts,
Thread lock nuts onto studs and tighten to secure sensor,

Aligning Sensor| This procedure aligns the sensor impeller directly into the flow
With Pipe Flow| path and assures that the impeller will rotate in the proper
direction (Figure 2-6).

1. Loosen two set screws in positioning collar (Figure 2-2 or
2-3) with 3/32" Allen wrench.

2. Refer to Figure 2-7 and place alignment rod (provided in
accessory kit) through sight holes in both sides of flow
sensor. Turn alignment rod untii flow label arrow on sensor
is aligned with pipe flow direction (rod should be parallel
with pipe).

NOTE: If flow arrow label is missing, use small hole next
to larger sight hole for alignment. Small hole
should be on inlet (upstream) side of sensor.

3. Tighten positioning collar set screws with Allen wrench,

ALIGNMENT ALIGNMENT
ROD ROD

—

? - FLOW Q-‘—FLOW L@. j

~-FLOW
- FIGURE2.6 FIGURE 2-7 Flow Alignment Details For
mpeller Rotation Direction *Pipe Thread" (Hex Mount Style) Sensors

Rev. 2-494 -9. Tes-Mount and Pipa Thread Impeller Flow Sensors
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SECTION 3 - ELECTRICAL CONNECTIONS

SECTION 3 - ELECTRICAL CONNECTIONS

3.1 Direct Hook-Up

3.2 Indirect Hook-Up
With Junction Box

Electrically connect the sensor directly to the instrument or
indirectly with a junction box and interconnect cable.

NOTE: For applications involving a GLI Model 697F and long
distances, it is recommended to locate the transmitter
within 20 feet of the sensor with the remaining distance
being between the transmitter and receiver. This ar-
rangement assures the strongest possible sensor sig-
nal by eliminating inductive pick-up which could cause
“electrical noise” interference with the signal. How-
ever, the sensor may be located up to 2000 feet from
the 697F transmitter if necessary.

1. Route sensor cable to instrument. Use a watertight con-
nector, such as a cable feed-thru fitting, in the instrument’s
cable entry hole.

2. Connect sensor cable wires to instrument in accordance
with instrument hook-up instructions.

NOTE: The sensor has provisions to allow connection of
a standard 1/2" flexible, electrical conduit if de-
sired.

1. Mount junction box (with terminal strip) on a flat surface
such that its cover is removable when installed.

2. Route sensor cable to junction box through a watertight
connector such as a cable feed-thru fitting.

NOTE: Keep terminal strip dry to prevent problems
caused by wet and/or corroded terminals.

3. Route interconnect cable (GLI p/n 99X1W0980) from junc-
tion box to instrument. If cable is too long, cut it to proper
length to avoid any interference from inductive pick-up. it
is recommended to run this cable in 1/2" or larger metal
conduit for protection against moisture and mechanical
damage. Use conduit hubs where cable enters the junction
box and instrument enclosure.

NOTE: Do not run this cable in the same conduit with
power or control wiring (“electrical noise” may
interfere with sensor signal).

4. Connectsensorand interconnect cable wires, by matching colors,
to junction box terminal strip. Fasten cover onto junction box.

5. Connect interconnect cable wires to instrument in accord-
ance with instrument hook-up instructions.

Tee-Mount and Pipe Thread impeller Flow Sensors 10- Rev. 2-454
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These GLI flow sensors feature a six-bladed impeller that turns
at a rate proportional to the velocity of the fluid. The sensor's
RF (Radic Frequency) circuit detects the rotating conductive
element in the impeller and converts the signal to a digital
pulse-train proportional to fluid velocity. Knowing the pipe size,
the pulses can be convertedto flow rate In, for example, gallons
per minute.

SECTION 1 - RECOMMENDED CLEANING PROCEDURE

The sensor must be kept reasonably clean to maintain meas-
urement accuracy. The time period between cleanings (weeks,
months, etc.} is affected by the characteristics of the process
solution and can only be determined by operating experience.
For example, a sensor operating in waste water that contains
stringy or fibrous material may require more frequent cleaning.

1. Rinse the sensor with clean, warm water.

2. Inspect the impeller and shaft. Remove any stringy or
fibrous material. Spin the impeller to verify that it turns
freely.

3. Check O-rings and replace if necessary. The appropriate
repair kit is listed in Part Five.

4. Lightly lubricate O-rings with silicone grease (provided in
sensor accessory kit) before reinstalling sensor. Clean oft
any excess grease that could get onto impeller or shaft.

SECTION 2 - REPLACING THE IMPELLER

Rev. 2494

The impeller assembly of the flow sensor is designed to be
easily removed and replaced for servicing or replacement of
worn parts. Refer to Figure 4-1 or 4-2 for replacement detalls.

1. After removing the sensor from its mounting, note the
direction of the impeller blades so that the new impeller will
be installed in the same direction of rotation.

2. Hold small diameter metal pin (provided in repair Kit)

-11- Tee-Mount and Pipe Thread Impefier Flow Sensors
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SECTION 2 - REPLACING THE IMPELLER

against end of old shaft and strike pinlightly with a hammer.
When approximately 1 inch of old shaft is extended out,
use pliers to carefully pull shaft completely out. Discard old
shaft and impeller.

Place new impeller in slotted end of sensor with direction
of rotation as noted in step 1. Push chamfered end of new
shaft into sensor body on the side indicated in Figure 4-1
or 4-2, Lightly strike new shaft until it is flush with sensor
body. Be careful not to damage new ceramic shaft.

Replace sensor into its mounting hardware:
A. "Tee-Mount" (Locking Pin Style) Sensor

a. Before reinstalling sensor, remove the two O-rings
on the sensor body and replace with new O-rings
from repair kit. Lightly lubricate O-rings with sili-
cone grease (provided in repair kit).

b. Align flow arrow on sensor with flow arrow on tee
and carefully press sensor straight into tee.

CAUTION: When using a cast bronze tee or
1/2"”, 3/4" or 1" PVC tee, the impeller may strike
the venturi cavity sides inside the tee if sensor
and tee are misaligned. This could damage the
sensor impeller or shaft.

® NOTE THE WORD *OUTLET IS UPWARD

(2) HOLD METAL PIN SUPPLIED IN REPAR
KIT AGAINST THE END OF THE SHAFT
ON THIS SIDE OF SENSOR

@ WHEN APPROXIMATELY ONE

INCH OF OLD SHAFT 5
VISIBLE, CAREFULLY USE
PLERS 70 PULL OUT
SHAFT COMPLETELY

(5) PusH_CHAMFERED END OF NEW SHAFT
INTQ THIS SIDE, THEN LIGHTLY STRIKE
UNTIL SHAFT 15 FLUSH WITH

@ NOTE THE FLOW ARROW POINTS UPWARD
HOLD METAL PIN SUPPLIED M REPAIR
KIT AGAUNST THE END OF THE SHAFT
ON THIS SIDE OF SENSOR

USE A HAMKER TO LIGHTLY STRIKE PIN

N

(£) WHEN APPROXMATELY ONE

INCH OF OLD SHAFT IS
VISIBLE, CAREFULLY USE
PUERS 1§ PULL OUT
SHAFT COMPLETELY

(5) PUSH CHAMFERED END OF NEW SHaTT
INTQ THrS SIDE. THEN LIGHTLY STRIKE
UNTIL SHAFT 15 FLUSH WITH
PLASTIC SENSOR BODY

SENSOR BODY
FIGURE 4-1 FIGURE 4-2
*Tee-Mount" (Locking Pin Style) *Pipe Thread" (Hex-Mount Style)
Sensor Impeller Replacement Details Sensor Impeller Replacement Details

Teo-Mount and Pipe Thread impeller Flow Sensors
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SECTION 3 - TROUBLESHOOTING
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c. Insert locking pin through tee and sensor.
B. "Pipe Thread" (Hex-Mount Style) Sensor

a. Before reinstalling sensor, remove the two O-rings
contained in the hex mounting adapter and replace
with new O-rings from repair kit. Lightly {ubricate
O-rings with silicone grease (provided in repair kit).

b. Clean sensor sleeve and insert sensor into hex
mounting adapter. Align flow direction arrows on
sensor to correspond with actual direction of flow.
Replace lock nuts on each of the three studs and
tighten onto positioning collar to secure sensor.

SECTION 3 - TROUBLESHOOTING

3.1 Checking Sensor
Operation

Rey, 2-454

A simple check can determine if the sensor is defective when
the transmitter andfor indicating instrument are known to be
operational: .

1. Depressurize and drain process pipe before attempting to
remove sensor.

WARNING: FAILURE TO COMPLETELY DE.PFIES-

SURIZE THE SYSTEM CAN CAUSE SERIOUS IN-
JURY TO THE SERVICE PERSON. '

2. Remove sensor from its mounting hardware:
A. "Tee-Mount" (Locking Pin Style) Sensor

Extract pin from mounting tee. Carefully extract sensor
straight out of tee.

B. "Pipe Thread" (Hex-Mount Style) Sensor

Remove lock nuts from each of the three hex mount-
ing adapter studs. Remove sensor and its positioning
collar from hex mounting adapter.

NOTE: Do not loosen the two set screws or tum the
three adjustment nuts. This would disrupt the
established alignment position and insertion
depth for the sensor when it is reinstalled.

3. Remove any debris which may be entangled with the
sensor impeller and shaft, especially stringy or fibrous
material. Inspect impeller blades and shaft for excessive

-13- Tee-Mount and Pipe Thread Impelier Flow Sensors
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PART FOUR - SERVICE AND MAINTENANCE

SECTION 3 - TROUBLESHOOTING

wear. A repair kit is available from GL) if replacement is
necessary, Refer to Part Four, Section 2 for impelier
replacement procedure and Part Five for appropriate re-
pair kit part number.

4. Position sensor as shown in Figure 2-6 and spin impeller
in the proper direction to simutate flow. The flow indicating
instrument should respond with a reading. If not, the elec-
tronics in the flow sensor may be defective.

3.2 Customer Should service, parts or assistance in troubleshooting or repair
Assistance be required, please contact your GL) representative or the GL}

Tee-Mount and Pipe Thread Impeller Fiow Sensors

Customer Service Department:

Great Lakes Instruments, Inc Telephone: 414/355-3601
8855 North 55th Street Telefax: 414/355-8346
Milwaukee, Wisconsin 53223

~ SERVICE HOURS -~

Eastern |~ Centrals2| Mountain Pagcific
Std. Time [.'Std, TIme | Std. Time | Std. Time

Monday | 9:00am. & B 00 a. m 7:00am. |} 6:.00am.
through fo o to
Thursday | 5:30 p.m. 554 30 pm.s] 3:30p.m. | 2:30 p.m.

2 00 am. |. 8:00a. m.7l 7:00a.m. | 6:00a.m.
Friday AN R 3% to to
200pm $100pm= 12:00 p.m. | 11:00 a.m.

All sensors returned for repair, freight prepaid, should also
include the following information:

1.
2.

A clearly written description of the malfunction.

Name of person to contact and the phone number where
they can be reached.

Proper return address for shipping sensor(s} back. Include
preferred shipping method (UPS, Federal Express, etc.) if
applicable.

A purchase order if sensor(s) are out of warranty to cover
costs of repair.

NOTE: If the sensor is damaged during return shipment
as a result of inadequate packaging, the customer
assumes responsibility for repair costs. It is rec-
ommended to use the original GLI shipping carton
or an equivalent. Also, GL! will not accept sensors
returmned for repair or replacement unless they are
thoroughly cleaned and all process material is
removed.

-14- Rev. 2-454
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Description Part Number

Repair Kit* For "Tee-Mount" (Locking
Pin Style) Polypropylene Sensor
(Model F1AT1AT)}. .. .ocvvienenans F1-1001-101

Repair Kit* For "Tee-Mount" (Locking
Pin Style) PVDF Sensor
(Model F1IA11B2)................. F1-1001-102

Repair Kit* For "Pipe Thread" (Hex-
Mount Style) Stainless Steel and
Brass Sensors (Models F1A12C1
andFT1A12D1) ... .ovviiiiininnnn F1-1001-103

*Each repair it includes impeller, shaft, two O-rings and packet
of silicone grease.

Rev, 2-454 -15- Tee-Mount and Pipe Thread Impeller Flow Sensors
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WARRICK
CONTROLS

INSTALLATION OF WARRICK SERIES 16M CONTROLS

This bulletin should be used by experienced per-
sonnel as a guide Lo the instaliation of setles
16M controls. Selection or installation of equip-
ment should always be accompanied by compe-
tent technical assistance. We encourage you to
contact Warrick Controls, Inc. or its represen-
tative if further information is required.

SPECIFICATIONS

CONTROL DESIGN: Solid stale components
enclosed in clear Lexan plug-ln style housing.
Housing carries no NEMA rating.

CONTACT DESIGN: SPDT (1 form C): one normal-
ly epan (N.O.) and one normally closed (N.C)),
non-powerad contacts.

CONTACT RATINGS: 10A @ 120, 240 VAC
resistive, 173 H.P. @ 120, 240 VAC,

CONTACT LIFE: Mechanical - 5 million opara-
tions. Electrlcal - 100,000 operations minlmum at
raled load,

SUPPLY VOLTAGE: 24, 120 or 240 VAC modaels,
pius 10%, minus 158%, 50/60 Mz,

SUPPLY CURRENT: 120, 240, 24 VAC, Refay
energized 4.4 VA.

SECONDARY CIRCUIT: 12 VAC RMS voltage on
probes, 1.5 mllll-amp current.

SENSITIVITY: Modals operate from 0-1,000,000
OHM maximum speclfic rasistance.
TEMPERATURE: -40 to 150 degrees F. ambient.
TERMINALS: All connections #6-32 screw typa
terminals with pressure clamps.

TIME DELAYS: Standard, .5 seconds on rising
level,

LISTING: U.L. listed, Industrial Motor Control
(508).

INSTALLATION

1) Install octal socket In appropriate enclosure
using two (2) #6 or #8 metal screws.

1A) Install rail mount socket on appropriate rall
(DIN mount) In appropriate enclosure.

2) Wire control per wiring diagram, following
N.E.C. and local codes.

3) install control module in socket.

SENSITIVITIES VS MAXIMUM
PROBE WIRE DISTANCE*

SENSITIVITY CHAR.  SENSITIVITY (KOHMS)  DISTANCE(FT)
AorK 4,7 10,000
Borl 10 5,700
CorM 26 2,200
DorN 50 1,075
EorpP 100 570
ForR 470 270
Gor$S 1,000 38

*Based on lype MTW or THHN wire, #14 or #16 Awg.

MODEL NUMBER DESIGNATION

e DIMENSIONAL DIAGRAM

o BOTRSF mign Sa mpe

—————— e T v ek

IR

-

r
L

USE COPPER (0/75*C) WIRE ONLY TOROUE TO 20 INCH.POUNDS,

F6M -X-XX-X
| |é—-—l'lml Dalay: {decreasing leval) 1-20 sac.
Time Oslay {increasing level) 1-20 sec.

Options! Character:

L Enclosure: D-none, 1-NEMA 1, A-NEMA 4, 7-NEMA
7. 12-NEMA 12.
Sockel Style: A-8-PIN ocla), B-8-PIN DIN maunt,
M-nong, moQy'e anty.
Supply Vollage:
1-120VAC, 2-240VAC, 3-24VAC,
Made/Sensitvity: Direcl A-4,7K, B-10K, C-26K,
D-50K, E-100K, F-470K, G-1M, Inverse K-4 7K,
L-10K, M-25K, N-50K, P-100K, R-470K, 8-1M
SERIES 16M GONTROL/module gesign
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OPERATION OF WARRICK SERIES 16M CONTROLS

A.C, SUPPLY

WIRING DIAGRAM

SNDTE
LOAD CONTACTS
ARE NON-POWERED

* FOR SINGLE LEVEL SERVICE, USE "W AND “G* CONKECTIONS

" “rioN pROBY
]

q---

TANK IF METALLIC MAY BE USED

[ ]
’
[ ]
]
E
E
L)
]
1
i
1
1
1
| INSTEAD OF REFERENCE FAOBE.

OPERATION

Direct Mode; Singie Level Service: When the
liquid rises to the electrode on lerminal 3, the
control energizes, changing state of the load
contacts. (LED will be lit). The control remalns
energized until the liquid level recedes below
eleclrode on terminal 3. The control then
de-anergizes, (LED will not be lit) returning load
contacts to original state.

Inverse Mode, Single Level Service: Control
energizes with power, changing the state of the
load contacts. {LED will be lit). When the liquid
rises to the electrode on terminal 3, the control
de-energizes, returning load contacts to shelf
slate. (LED wiil not be lit). The control remalns
de-energized untl} the liquid leval racedes below
electrode on terminal 3, the conirol then
enarglzes.

Direct Mode, Differential Sarvice: When the liquid
rises to the electrode on terminal 3, the control
energizes, changing the state of the load
contacts. (LED will be lit). The contro!l remains
anergized untll the liquid leve! recedes below
electrode on terminal 4. The control then
de-energizas, {LED will not be lit) returning load
contacts to original state,

Inverse Mode, Differential Service: Control
energizes with power, (LED will be lit) changing
the state of the load contacts. When the liquid
rises to the electrode on terminal 3, the control
de-energizes, returning ioad contacts to shelf
state. (LED wlll not be lit). The control remains
de-enargized untll the liquid lavel recades below
electrode on terminal 4. The contro! then
energlzes.

OPTIONAL:

Time Delays: With time delay on increasing level,
the liquid must be in contacl with the short
elactrode for the full duration of the time delay
before control will operate. With delay on
decreasing level, the liquid must be below long
electroda for the full duration of the time delay
before control will operate. In single leve) service,
3 and 4 terminals must be jumpered together to
achleve time delays on both Increasing and
dacreasing levels or just dacreasing level.

6/87 4237 Normandy Count Royal OQak, Mi 48073 Telephone 313/545-2512  PRINTED iN US A
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Master Meter, Inc.

11/2" to 12" MMT Turbine Meters

AWWA Standard

Meets or exceeds all sections of
AWWA Standard C-701, Class |
Turbines, most recent revision.

Description

Main cases of durable waterworks
bronze for 1 1/2" to 8", and cost-
effective cast iron for 10" and 12",
provide performance, strength and
endurance. A nylon inlet flow
straightener conditions flows for
measurement and screens larger
debris. The meters’ streamlined flow
patterns provide low head loss,
reducing the energy required for water
delivery. All MMTs incorporate flanged
ends.

High strength, precision molded polypropylene rotors insure high accuracy and long
service life. MMT Turbines are designed to minimize the net gravitational and buoyant
forces on the rotor. The low loads mean high accuracy at lower flows, extended flow
ranges to allow meter downsizing without accuracy loss, and lower bearing wear for
extended life

Applications
Designed for coid, clean water utility and industrial installations where flow variations
are in a 100:1 range.

Register

Options

Standard: meter-mounted register with mechanical cdometer.
DIALOG® System: for automatic electronic reading.

Electrical Output: for remote totalization.

Rate of Flow: for remote flow rate data or input to 4-20 mA output unit.

Registration Units
Registration available in U.S. gallons, cubic feet or cubic metres.

Register Sealing

All registers are permanently sealed, with a stainless steel base and wrap-
around gasket to prevent intrusion of dirt or moisture. Direct read and DIALOG
System registers incorporate a tempered glass lens.

Meter Operating Characteristics & Dimensions

http://www.mastermeterinc.com/2 12turb.html 12/14/99
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1 1/2" to 12" MMT Turbine Meters
Meter Operating Characteristics & Dimensions

| Meter Size |
[Characteristic/Dimension (12" | 2" | 3" [ 4" ]
[Operating Range (1 1/2%) [gpm] ][ 3-160 |[4 - 350{5 -530}[8 - 1350
[Continuous Operating Range [gpm] ][ 3-120 ][4 - 200 (5 -400}[9- 1000]
[Low Flow (gpm) [ 25 | 3 [ 4 [ 8 ]
[Maximum Intermittent Flow [gpm]  |[ 160 |[ 350 ][ 530 |[ 1350 |
Maximum Working Pressure {psi) | 175 [ 1756 [ 176 ] 175 ]
[Maximum Working Temperature (°F) |[ 120 |[ 120 ][ 120 |[ 120 |
{Length (inches) | 10 ]| 10 J1122][ 142 ]
[Height (inches) |l 67 || 86 |[ 96 }[ 10.2 ]
[Height bottom to center line (inches) ][ 22 |[ 29 ][ 38 |[ 44 ]
[Width (inches) 153 ][ 59 [ 76 ][ 9.2 |
|Weight (pounds) [ 156 [ 24 |[ 37 ][ 42 ]
[Register Capacity (millions) - U.S. Gal][ 100 ][ 100 ][ 100 ][7,000 |
[Register Capacity (millions) - Cu. Ft. |[ 10 ][ 10 |[ 10 ][ 100 |
[Maincase Material || Bronze || Bronze | [Bronze] [ Bronze |
[Flanges | [Elliptical| [Eliipticalj [Round] [ Round |
[ Meter Size |
[Characteristic/Dimension [[ 8" [ 8" || 10" ] 12" 7]
[Operating Range (£1 1/2%) [9pm] [25 - 2700} [35 - 3500] [60 - 6500] [T80 - 8800
[Continuous Operating Range [gpm] ] [25 - 2300] {35 - 2700] [60 - 3300] {180 - 4400
[Low Flow (gpm) [ 20 [f 27 | 44 ][ 50 ]
[Maximum Intermittent Fiow [gpm] |[ 2700 ][ 3500 |[ 6500 |[ 8800 |
[Maximum Working Pressure (psi) 175 | 175 [ U175 ] 175 ]
[Maximum Working Temperature (°F) [[ 120 || 120 || 120 |[ 120 |
[Cength (inches) 183 |[ 203 |[ 180 |[ 200 |
[Height (inches) [t 128 |{ 135 |[ 175 || 1886 |
[Height bottom to center line (inches) || 56 [ 64 [ 81 [ 92 1}
[Width (inches) | 112 | 137 || 182 }| 184 |
Weight {(pounds) 1108 || 140 |[ 167 || 211 |
[Register Capacity (miflions) - U.S. Gallons][ 1,000 |[ 10,000 |[ 10,000 |[ 10,000 |
[Register Capacity (millions) - Cu. Ft. |[ 100 }| 1000 j{ 1000 | 1000 |
http://www.mastermeterinc.com/212ocd.html 12/14/99
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Magnetic Multi-Jet
Water Meter - 12"

N

NAME CF PART

Main Case-Flanged

Main Case-Threaded

£nd Strainer

Regulator Screw

Regulator Cap Gasket

Regulator Cap

| Measuring Chamber

Rotor with Magnet

Spacer

Pressura Plate

Cover Gasket

Pressure Ring

Cover Slide Ring

Register

Register Box

Upper Register Cover
Gasket

Register Slide Ring

Lid-Brass

Lid Pin

Cover Ring

19A

Cover Ring Assambiy
Includes #17, 18, 19

% Specity registration:
US. Gallons  Cubic Feet
Part Prices F.0.B. Longview, Texas

Gubic Meters



FLOW EQUALIZATION SYSTEM

Equalization Tank

Equalization Tank Transfer Pump
Level Switch

Overflow Sump Pump

96
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GUIDELINES FOR
USEAND INSTALLATION

FROVIDING INDUSTRY WITH TANK SOLUTIONS

ISiibitsihianid

4700 FREMONT STREET - PO.BQX 4583 « LINCOLN, NE 68504-4583

READ THIS MANUAL - WARRANTY INFORMATION INCLUDED
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WARNING: Itis the installer's responsibility to follow all appropriate NFPA,
OSHA, and govemmental safety precautions. The following information has
been provided as guidelines for tank use and installation. It does not address
safety issues which may be present at specific tank installation sites. Use
appropriate safety practices when handling any tank and/or using heavy
equipment.

TANK LOADING, UNLOADING, AND POSITIONING
HORLZONTAL TANKS
Tanks shall be wrapped if ordered by the customer.

Tanks should be hand carried, moved with a handling cart. or moved with a forklift with protected
or rounded fork extensions (to prevent sharp forks from damaging tanks and to provide adequate
support for the tank as it is being moved).

Tanks should be foaded and unloaded from a horizontal position in the truck with a minimal
amount of sliding. The tank shall be hand camed, moved with a handling cart, or moved with a
forklift with protected or rounded fork extensions to minimize sliding.

Tanks should be loaded or unloaded from a dock of proper height or with a forkirft with protected
or rounded fork extensions. NEVER drop a tank off of a truck onto the ground since this may
damage the tank and void the warranty.

n amval at th natj haser /or hi nt shall be ible for 1on
for gam in transit |f dam h T r re Missing, th r

ment this on the bill of lading, fil I 1th th r n rer prior

ing th nk n V]

SMALL VERTICAL TANKS (LESS THAN 2000 GALLON CAPACITY)
Tanks shail be wrapped If ordered by the customer

Tanks should be hand carmied, moved with a handling cart, or moved with a forklift with protected
or rounded fork extensions (to prevent sharp forks from damaging tanks and to provide adequate
support for the tank as it is being moved).

Tanks should be loaded and unloaded from a honzontal or vertical position in the truck with a
m:nimal amount of siiding. The tank shall be hand camed, moved with a handiing cart, or moved
with a forklift with protected or rounded fork extensions to minimze sliding.

Tanks should be loaded or unloaded from a dock of proper height or with a forklift with protected
or rounded fork extensions. NEVER drop a tank off of a truck onto the ground since this may
damage the tank and void the warranty.
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1.3

1.3.

1.3.

1

2

LARGE VERTICAL TANKS (GREATER THAN OR EQUAL TO 2000 GALLONS})
Tanks shall be wrapped if ordered by the customer.

Tanks should be moved, loaded, and unioaded in a horizontal position with a forklift with protected
of rounded fork extensions, or with a crane with a spreader bar and 2 slings of appropriate size
posittoned on each tank as shown in Figure 1.1. NEVER drop a tank off of a truck onto the
ground since this may damage the tank and void the tank warranty.

(ABLE 7O CRAKE

PROPERLY SIZED NYLOMN SLINGS ARE RECTMMENDED
INSTEAD OF CABLE ([ABLE CAN [ASE
SCRATCHES IN THE PE TANK).

USE PROPER RIGGING TECKNIGUES 10
DESIGN AND SET-LP SPEAQER BAR

— POSITIDN SLINGS §° - 30" IN FROM
TANK KNUCKLE RADIUS'

1.3.3

134

] E 1'1]
gl 1y
b Y| IF [t pe surein sues cPeovicens vaee LIFTIG
STRAPS WK LIFTING FOMED TaMS  SEE SECTION
Lyt L 141 FOR 1O LHFDRUT DN
| | iR
. 1l g
! 1
Figure 1.1

Tank lifting lugs are intended for moving the tank from a horizontal position to a vertical position
from a firm surface. Lifting lugs should not be used to load or unload tanks from trailers.
This is a dangerous situation since the tank could roff off of the shifting trailer surface as
the load is being moved.

After the tank has been placed on a firm, level surface in a horzontal position, the fifting lugs may
be used to erect the tank in a vertical position on an appropriate support pad The tank should be
Iifted using 2 symmetnical arrangement of lugs to disperse the load evenly throughout the tank. A
minimum of 4 lugs should be attached with equal length cables using straight clevises with 1"
drameter pins on all large vertical tank sizes except 142" diameter tanks 142" diameter tanks
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require 3 lugs to be attached with equal length cables using straight clevises with 1" diameter
pins Al tanks should be positioned with 2 lugs closest to the ground prior to lifting the tank to the
vertical position. Refer to Figure 1.2 for additonal information.

1427 DIMETER TANK EXAMPLE
OF CABLE (DwECTIOS 20
PROPER TANK LIFTING POSITIEN

EGUAL LENGTH CABLES OF (TRRECT

YORXCING LOAD CAPACITY CONECTED

TO THE TANK LIFTING LIGS ¥ITH STRAIGHT

TOWING CLEVICES aM0 1° DI HITCH PG

NOTE CABLES SHOULD FORM A 407 - SO° LIFTING ANGLE
APPROXIMATE OISTANCE FROM LEVIS PIN 10 LIFTING
RING IS SHOWN BELDY FIR vARIOUS TaME OLAMETERS
REFER 10 SECTION | 3 FOR MORE INFORMATIIN

TANE DEAMETER  APPRAXIMATE CLEYICE 10
() LIFTING RING DISTANCE
(IN.)

HINEMM N0 OF UGS
T0 8E aTTACHED D
LIFT THE TAMK SAFELY

Q0 s - 4

102 67 -7 4

120 -9 4

142 93 - 110 3
LIFTING UG

/—FIW LIFTING SURFACE (GROLNG)

14

14.1

Figure 1.2
n val nation r far hi nt shall he r nsible for n ion
i f dam ITi i r !
hi il of ladin im wi i i r prior

i
INSULATED TANKS (ADDITIONAL INSTRUCTIONS)

Insuiated tanks must be moved with devices that have large padded contact surfaces to prevent
damage to the foam insulation. NEVER allow the tank to drop or roll on rough surfaces as
this may damage the foam insuiation. When transporting foam insufated tanks, use a 30" wide
PE sheet 1/4” or more thick conforming to the curvature of the insulated tank as banding supports.
This will assist in decreasing the stress on the foam caused by the banding straps.

PRE-INSTALLATION NOTES

TANK OPERATING CRITERIA

TEMPERATURE - All standard Sl! tanks are designed for a maximum continuous service
temperature of 100° F. Service temperatures greater than 100° F reduce the strength of the tank.
Applications with temperatures greater than 100° F require greater wali thickness to
accommodate this reduction in strength. Please consult factory for applications with service
temperatures greater than 100° F.

PRESSURE - Al standard Sl! tanks are designed for use at atmosphenc pressure, Pressure or
vacuum situations can cause excessive deformation or damage to the tanks. Please
consutlt factory for apphcations which may develop pressure or vacuum situations.
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CHEMICAL COMPATIBILITY - Suitability of the tank assembly {tank, fithings, gaskets, etc.) for
stoning a particular chemical must be confirmed by chemical data (this should have been done by
the tank distributor or the end user pnor to placing the tank order). However, changes to the tank
(i.e tank accessories, or the service of the tank) can occur. Please consult the factory with any
questions.

LOCATION REQUIREMENTS - There may be location requirements which should be considered
prior to piacing the tank into service. Some items to consider are: secondary contzinment;
locating the tank in a flood plain; locating a tank in an area where seismic or wind forces may be
expenenced; and heat from surmounding equipment. It is the responsibility of the end user to
ensure that all location requirements have been taken into consideration. Check for all
federal, state, and local regulations that may apply to the tank installation. A thorough evaluation
of the proposed tank location prior to tank instailation is recommended

FOUNDATIONS AND SUPPORTS

Vertica! flat bottom tanks should be positoned on a cancrete pad providing agequate support and
a method to attach a tank restraint system. Concrete pad design must be completed by the
construchon site engineer based on the specific application.

Cone bottom or homzontal tanks require specifically designed support structures. Inadequate or
improperly designed support structures may cause premature tank failure. Therefore, any
support structure that is not of Sli manufacture must be approved by Sl in writing or ALL
WARRANTIES WILL BE VOIDED.

TANK FITTINGS AND CONNECTIONS

Tank fittings are not typically left instalied in the tank since road vibrations, temperature changes,
and shipping damage may cause fitting damage and leaks. Customer job site fitting installation
insures proper gasket compression and mimimizes fitting damage potential. Some distributors sell
or install their own tank fittings or accessories. These fittings or accessories are not
warranted by SIl.

All tank connections must have adequate provisions for tank expansion/contracton due to
temperature and load changes. These provisions should allow 4% dimensiona! movement Rigid
piping must not be directly connected to tank outlets. Sil strongly recommends using expansion

joints for al! tank connections. The use of rigid piping or the failure to provide for

e i ill voi i

FITTING INSTALLATION GENERAL GUIDELINES - If fittings are to be customer dnlied and
instalied, there are some general instaifation guidelines which may be hetpful.

LOCATION - it 1s very important that fitung location be carefully considered prior to cutting any
holes Sl recommends (fitting size dependent) a 6" minimum centerline height for fittings
on tanks less than 3000 gallons with the fitting gasket at least 1-1/2" above or below the
end of any tank knuckle radius. Sll recommends (fitting size dependent} a 9" minimum
centerline height for fittings on tanks 3000 gallons or larger with the fitting gasket at Jeast
3" above or below the end of any tank knuckle radius. Sl recommends locating ail fittings
so gasket seal areas do not go through any tank flange lines or any molded-in tank feature
(i.e. gallonage markers, logos, ribs, edges of tank flats, etc.). Fittings must be located to
avoid interference with be-down devices and to allow for tightening of fitings nut(s) Mark all of
the proposed fitting locations with a marker Re-inspect all of the locations prior to cuthing any
holes
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TOOLS - It is very important to obtain the correct tools before attempting to instali any tank fithing.
Tools you will need for instaling tank fittings properly include:

*Marker for laying out holes

*Tape measure, straight edge, plum-bob {to align fithngs meant to be aligned), etc.

*1/2" dnli motor

*Hole saw sized to the O.D. of the fitting body if bulkhead style (see section 3.1, and 3.2).

*Hole saw sized to the |.D. of the fiting flange hole or the same size as the fiting’s size if flange
style {see section 3.3, and 3.5).

*Drills for any bolt holes (size +1/16" larger than the size of the bolts)

*Debuming tool (a drum sander and 150 - 220 gnt sandpaper may also be used)

“Wrenches (adjustable, sockets, strap wrench, etc.)

PROCEDURE

1 Disassemble the fitting and use it as a final location check as noted in 2.3.3.1.

2. With the center hole marked, cut the tank hole using the correct size hole saw {see 2.3.3.2).

3. Ifthe fitting is a fiange style (see section 3.3 and 3.5) then mark one of the bolt holes using

the outer flange. The bolt holes should be onented so the boit holes straddle the pnncipal

centeriine of the tank. With the hole comrectly located and marked, dnll the bolt hole.

Temporanly install one bolt and position the flange over the main fiting hole.

Mark the bolt hole opposite the bolt hole already dnifed and dnil that boit hoie.

Temporanly instali another batt and drill the remaining bolt holes using the fiange as a guide

With ali of the fithing's holes dniled, gently deburr the hale(s} with the debumng tool. Do not

put any nicks or scratches into the tank. Sand any micks or scratches out with sandpaper

greater than 120 gnt.

8.  Clean away any debns from the sealing surface of the tank.

9. Fortanks greater than 1/2" thick, measure the tank wall thickness. If the wall thickness is
not consistent within + 1/32" around all of the fithng hote(s), some sanding on the inside of
the tank wall will be necessary. This must be done carefully and as little as necessary. The
purpose of the sanding I1s to make the wall thickness even, not to create a fiat on the tank
wall. The final fimsh sanding should be done with greater than 120 gnt sand paper
(preferably 220 grit).

10. With all of the fiting's hole(s) prepared, install the fitting using the instructions from the
appropnate section (3.1, 3.2, 3.3, or 3.5). The inside tank wall surface must be clean and
smooth at tme of fiting instaltation.

~ oo

TESTING AND FINAL INSPECTION

After all fittings are installed and all connections to the tank have been made, fill the tank with
water and hold for at least 5 hours to identrfy any leaks. A record of the water pre-test must be
submitted to Sli to validate the tank warranty.

ACCESSORY PARTS
Vanous parts must be packaged separately to prevent damage during transportation. These

parts are usually bagged or boxed to prevent loss or damage. Some parts may be shipped inside
of the tank.

FITTINGS

NOTE: The following installation instructions assume the tank has teen
predrilled and prepared for fitting installation by the factory. See section 2.2 for
general tank fitting information if a fitting is to be installed without a factory



prepared location. Prior to installing fittings, check the sealing surface for debris
and/or scratches which could cause leakage.

3.1 THREADED BULKHEAD FITTING

3.1.1  Remove the nut {C) from the fitting body (A) and gasket (B) See Figure 3.1 for part identification.

T T 1] ()

4 —
4 _—
T — C
| | ]
8
INSIODE TANK WALL SURFACE A

Figure 3.1

3.1.2  Working from inside the tank, slide the fitting body (A) through the hole in the tank. The gasket
(B) should be between the fittng body flange and the inside tank wall. Install the nut {C} on the
fithing threads protruding on the outside of the tank.

313 To obtain proper gasket compression for bulkhead fitting installation, tighten the fitting nut hand
tight {check to see if it engages the tank wall). Tighten the nut an additional 3/4 turn for fittings
less than 1 1n., or 1/3 tumn for fithngs 1 in. or larger. A light lubricant, such as PAM cooking spray,
Is recommended to prevent thread seizing on bulkhead fittings. Inspect the gasket to make sure it
is fully contacting the inner surface of the fithng body fiange and the inside tank wall. Gasket
compression should be between 25 - 50%. Recheck fitting tightness periodically.

32 SELF-ALIGNING THREADED BULKHEAD FITTING

3.2.1 Follow the same procedures as detailed under threaded butkhead fitting installation steps
3.1.1-31.3.

322 Piping should be instailed into the fitting ball with an appropriate thread sealant (i.e. Teﬁono-pipe
sealant). Adjust the piping to the required angle {within the limits of the fitting) When the piping
has been located as required, tighten the PVC ball retainer nng focated on top of the PVC ball.

33 BOLTED FLANGE FITTING

331 The bolted fiange fitting shall be constructed with 2 ea. 150 Ib. flanges (C1 and C2), 2 ea 130 ib
flange gaskets (D1 and D2) (if used for a tank with less than a 0.75” thick wall at that fitting
location), the correct number of full threaded bolts {A), bolt gaskets (B), flat washers (E), lock
washers (F), and hex nuts (G) for the fiange specified. NOTE: If the tank wall thickness is greater
than or equal to 0.75", the mner flange (C1) and the inner flange gasket (D1) will not be provided
since they are not necessary for proper fiting function. Refer to Figure 3.2 for part identrfication

3.3.2 Disassemble the fitting as shipped by removing the bolt's hex nuts, lock washers, flat wasl?ers,
outer flange. and outer flange gasket Locate the fittng hole on the inside of the tank and insert
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the bolts (still installed on the inner flange and inner flange gasket if these tems are necessary)
through the drilled holes in the tank. Place the outer fiange gasket over the boits on the outside
surface to the tank. Place the outer fiange over the outer gasket and bolts. Install the flat
washers, lock washers, and hex nuts on the boits. Check ta make sure the fiting assembly
appears as shown in Figure 3.2.

THE FOLLOVING TIGHTENING
SEQUENMCE 15 SUGGESTED
FUR THME FLAMGE BOLTS

INSIDE TANK walLl SURFACE —

Figure 3.2

3.33 To obtain proper gasket compression, tighten all the fitting nuts hand tight with a deep socket

34

34.1

using the bolt tightening sequence shown untit the gaskets @ngage the tank wafi and the lock
washers are compressed. Tighten each nut an additional 3 tums (2 tums if the inner flange and
gasket are not utilized) using the same sequence (do not tighten more than 1 tum ata tme) A
light application of lubncating oil is necessary to prevent thread seizing on S.S bolts. Gasket
compression should be hetween 25 - 50%. Recheck fitting tightness periodically.

BOLTED DOUBLE WALL FLANGED FITTING

The bolted double wall flange fiting shall be constructed with 1 ea. 150 (b. flanged fitting body (C},
1 ea, 150 Ib. flange gaskets (D), 1 ea. 150 Ib. flange ring {E), the correct number of full threaded
boits (A), bolt gaskets (B), flat washers (F), lock washers (G), and hex nuts (H) for the flange
specified. Refer to Figure 3.3 for part identification,

FLANGE RING (E)

FLAT WASHER (F}

_ LOCK WASHER (G)

INSIOE TANK WALL SURFACE fwex aSHER
FITTING BO0Y <c:—\ e

siipaiii:

T FOLLOWING TICHTENING
SEQLEMCE 15 SLGGESTED
FR THE FLANGE BQ TS

| RTINS

PANMMINIANENRN

Fi_ANGE GASKET (0O
ALL-THREAD 30LT (&) 8O T GASKET (B

Figure 33
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Disassemble the fitting as shipped by removing the bolt's hex nuts, lock washers, flat washers,
and flange ring. Locate the fitting hole on the inside of the tank and insert the bolts (still instailed
on the flanged fitting body and fiange gasket) through the dniled holes in the tank. Place the
flange ring over the bolts. Install the flat washers, lock washers, and hex nuts on the boits. Check
to make sure the fitting assembly appears as shown in Figure 3.3.

To obtain proper gasket compression, tighten all the fitting nuts hand tight with a deep socket
using the boit tightening sequence shown until the gasket engages the tank wall and the lock
washers are compressed. Tighten each nut an additional 2 tums using the same tightening
sequence {do not tighten more than 1 turn at a ime). A light application of lubricating oil is
necessary to prevent thread sezing on S.S. bolts. Gasket compression should be between
25 - 50%. Recheck fitting tightness periodically.

BOLTED STAINLESS STEEL FITTING

The boited stainless steel fitting shall be constructed with 1 ea. inside flange with studs (A), 2 ea.
fitting gaskets (B), 1 ea. outside flange (C), and the correct number of lock washers (D), and hex
nuts (E) for the fitting specified. Refer to Figure 3 4 for pan identification.

\\\\\\\\\\\\\\\\\\\\\\\\\\ y B

| —

b?

INSIDE TANK WALL SURFACE
Figure 3.4

Disassembie the fiting as shipped by removing the hex nuts, lock washers, outside flange and
outside flange gasket. Locate the fitting hole on the inside of the tank and inser the fitting's studs
through the dnlied holes in the tank. A gasket (B) should be between the inside fitting flange and
the inside tank wall. Place the outside flange gasket and outside flange over the studs on the
outside surface of the tank. Install the lock washers and hex nuts on the studs. Check to make
sure the fithng assembly appears as shown in Figure 3.4.

To obtain proper gasket compression, tighten all the fitting nuts hand tight with 2 deep socket
using the bolt hightening sequence shown until the gasket engages the tank wall and the lock
washers are compressed. Tighten each nut an additonal 1-1/4 - 2 tums using the same
sequence (do not tighten more than 1 tum at a tme). Do not apply more than 15 ft - Ibs of
torque. A fight application of lubncating oil is necessary to prevent thread sezingon S.5 bolts
Gasket compression should be between 25 - 50%. Recheck gasket tightness periodically.

SNYDER UNITIZED MOLDED QUTLET - (SUMO™) (PATENT NO. §,374,026)

The SUMO fitting shall be constructed with 1 ea. smalier o-nng (A), 1 ea. larger o-nng (B), and 1
ea. SUMO adapter (C). Refer to Figure 3 5 for part identificaton  NOTE - The tank is shipped
with a shipping stabilizer installed in the SUMO outlet. NEVER move the container without

the shipping stabilizer installed.
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Once the tank has been properly ptaced on its foundation, remove the shipping stabilizer and
clean away any dirt or debns from the SUMO outlet threads and o-ring seats. Use only a soft
moist cloth. NEVER USE A TOOL THAT COULD SCRATCH THE O-RING SEATS.

Instali the smaller o-ring inside the SUMO moided-in fitting. Make sure it 1s placed in the o-nng
seat area evenly. Carefully stretch the iarger o-ring enough to instaii it on the SUMO adapter.
The o-nng may be lubricated with a surtable lubricant such as water. Screw the adapter in until
the step on the adapter is fiush with the tank wall. Do not over-torque the adapter (25 ft. - Ibs. of
torque maximum). Figure 3.5 shows a sectional view of an assembled SUMO fiting

Once the SUMO adapter is installed, other components may be attached to the adapter. A union
or flange adapter with a flexible expansion joint shouid be instalied as ciose to the tank as
possible to allow for future disassembly

SIPHON TUBE FITTINGS

Siphon tubes may be added to the fittings specified in sections 3.1, 3.3, 3.4, and 3.5. Siphon
tubes shall be customer installed with the tank in a vertical position after fitting installaben.

PVC and CPVC siphon tubes need to be solvent welded with the proper solvent cement into the
socket of a previously installed fithng. Threaded siphon tubes need ta be threaded in place with
Teflon® pipe sealant appiied to the threads pnor to the fiting being installed.

SIPHON TUBE MITCHED END =

INSIOE SURFACE
OF TANK WALL

N
ZZ710NAL SICE YIEW SECTIONAL END CINSIDE OF TaNk) VIEW
Figure 36
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Siphon tubes should be located with the cut notch comer in close proximity of the floor of the
tank for maximum drainage, and the siphon tube tilted to the side of the fittng. Refer to Figure 3.6
for proper placement of the siphon tube in the tank.

TANK ATTACHMENTS
U-VENTS

Standard u-vents are constructed from schedule 40 PVC and are provided with a loose male
adapter. This allows the u-vent to be cut to the desired height. A threaded or solvent welded
socket fithtng can be used.

When instaliing the u-vent in a PVC solvent weld socket fitting, solvent weld the u-vent with the
proper soivent cement in the desired position into a previously installed fitting. If the u-ventis to
be used in a threaded fitting, solvent weld the male adapter provided to the u-vent and install the
u-vent assembly into a previously installed threaded fitting. Refer to Figure 4.1 for an exploded
illustration of this assembly.

U-VEKT

S Y0 MALE ADWATER

TANC WL

% T

THREADED (DNECTION EXOPLE SICXET CONNECTTON EXaALE

Figure 4.1
DOWN PIPES - EXTERNAL AND/OR INTERNAL

Down pipes are shipped loose and have been cut to sze to meet customer specifications  Alt
down pipes shall be supported at 5 fi. maximum intervals with the support structures provided.

Assemble the piping loosely using Figure 4.2, the guidelines detailed below, and the customer
approved tank drawing to ensure all parts are present and cut to meet the customer's
requirements. As soon as all parts have been checked, assembie the parts with solvent weld
cement and/or threaded connections as shown in Figure 4.2,

Assemble and install support structures as shaown in Fgure 4.2 (without the saddle clamp cover
caps and clips). Make sure the support clamp onentation 1s carrect (with the smail width of the
wedge toward the top of the tank} and that the plugged support pipes are installed with the
plugged end as close to the support fitting as possible Assemble and install piping as per the
customer approved drawing As piping is being installed on the tank, lock it in place with the

10
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saddie clamp cover caps and clips provided {make sure that the sealing o-ring is in the proper
position as the pipe is positioned into the saddle support body). Seal all threaded pipe
connections with Teflon® pipe sealant and connect solvent weld sockets with solvent cement.

(-
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FLEXIBLE SIGHT LEVEL GAGES
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Figure 4.2

Sight level gage assemblies are shipped loose and have been cut to size to meet customer

specifications. Sight gages may be ordered with either no valve, 1, 2, or 3 valves. Please refer
to the customer approved drawing to determine the number of valves required,

432

Using the assembly drawings shown in Figure 4.3, venfy that all parts are present and assemble
the unit per the appropnate drawing Sea! all threaded pipe connections with Teflon® pipe sealant.

Gallonage decals may be purchased as separate items and customer applied to the tank to assist
in indication of tank gallonage. NOTE - Gallonage decals are not available for all tank sizes.

BASIC SIGHT GAGE ASSEMALY
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4.4 REVERSE LEVEL SIGHT GAGE

4.41 The component parts {except the rope) have been cut to meet Sl and customer specifications.
The sight gage shall be supported at 5 ft. maximum intervals with the support structures provided.

442 Assemble the piping loosely using Figure 4 4, the guidelines detailed below, and the customer
approved tank drawing to ensure all parts are present and cut to length. As soon as all parts have
been checked, assemble the parts with solvent weld cement and/or threaded connections as
shown in Figure 4.4. NOTE - Do not use solvent weld cement on the outside joints indicated in
Figure 4,4. Sll recommends periodic inspection of the rollers in the tee assemblies and the rope
to ensure proper operation of the gage. If it is a requirement to seal these joints, a silicone based
cauiking should be sufficient.

PG ¥ PYC SO 40

¥ PYC MALE ADAPTER ( RETLIRED
THE TakE FITTING IS TWEADED}
T FITTING tCAd BE THREADED
R SOCXET CONNECTIIN)

oyTSIoE
TAMC WALL

DG

1
1
n oEFACE
L I N 2 = =
' ¥ P/C WLE AWPTER (ETUIED IF
| _____ THE TN FITTING IS THREADED)
| T MO XN 4D PIFE
C.ER = PYC PIPE ——
4 ] B8O OF = ALLED 4 BA. 34° DIa MOLES ORILLED [N ¥ PIFE
Ba ¥ 4° DOW FDN TP B0
. THREACED SPeoRt
' Ha A —
SonE am
Qe ! SITLE wmeE L mum.e
P&
awr ) ! Qe O s Qe ey
ol i
e 1
e -
OvER 1!
1
1
1
3

|
_Z = == j-f—-lﬂ'—%
oG L

FITTG

k]
1
FEVERE LEVEL SIGHT GAGE FLOAT
SEVERSE LEVEL SIGT GF ] (B-)IT2) FIIMT  ATIAOES 10 DE
INCICATOR CA-D174) #3504 IOICATOR ¥ITH DE I/18° PP ROPE
! v GALLOWAE PYIOED
! IGICATER BOAT
ATTADED MDA PIPE
SPPRT (LAF(T) A0

PIPE AT SETLITRE A COLPLER ANG ACDITIDWL
PIPE TO FROVICE THE REQUIRED LEMGTH

PIFE A ETUISE A DUPUR ANC ADDITTONAL
PIPE TO PAVICE THE RECLIWED LEWGTH

Figure 4 4

443 Assemble and install the support structures as shown In Figure 4 4 (without the saddle ctamp
cover caps and clips) Make sure the support clamp onentation is correct (with the small width of
the wedge toward the top of the tank) and that the plugged support pipes are nstalied with the
plugged end as close to the support fiting as possible  Make sure that the indicator board has
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been instalied over the outer pipe supports as shown in Figure 4.4. Assemble and install piping
as per the customer approved drawing. As piping is being installed on the tank, lock it in place
with the saddle clamp cover caps and clips provided (make sure that the sealing o-ring is in the
proper position as the pipe is postoned into the saddle support body). Seat all threaded pipe
connections with Teflon® pipe sealant and connect solvent weld sockets with the correct solvent
cement {except the joints as noted in Figure 4.4).

With the inner and outer tank pipes in place, connect the rope provided to the tank float (This is
accomplished by threading the rope through the center hole in the fioat and out one of the side
holes, doubie knotting the rope, cutting off any excess matenal and pulling the rope back so the
knot holds under the center hole.) and lower it into the inner pipe as shown. Thread the rope
through the tee assemblies and the connecting pipe as shown. At this point the float should be at
the bottom of the tank, the tee assemblies and connecting pipe shouid be assembled and sitting
off at an angle from the outer clear 2" PVC pipe. With the rope threaded through the outer tee
assembly, attach the rope to the indicator in a position parallef with the 2erc mark on the indicator
board. {This is accomplished by threading the rope through the center hale in the indicator,
double knotting the rope, checking the ndicator position, adjusting as necessary and cutting any
excess matenal protruding from the bottom of the indicator.) Put the indicator into the outer clear
2" PVC pipe while swinging the tee assemblies and connecting pipe into position. With all piping
and tee assemblies installed, install the 3" PVC pipe plugs. During the tank hydrotest and first
operations of the tank, check the gage for proper level indication and adjust as necessary.

NOTE - This is a galionage indicator and is not intended as an accurate measunng device.

FLANGE ADAPTERS

Standard flange adapters are constructed from scheduie 40 PVC and may be purchased for
solvent weld socket fittings or threaded fittings. Flange adapters for threaded fitings are provided
with joose male adapter to allow the customer to adjust adapter length and flange position to
match the piping at the installation. Refer to Figure 4.5 for an illustration of a flange adapter.

1508 PV FLANGE

MALE ADAPTSR (F0R THREADED FITTINGS)

Figure 4.5
When nstalling the Rlange adapter in a PVC solvent weld socket fitting, cut the flange adagter to
desired length and solvent weld the flange adapter with the proper salvent cement in the desired

position in a previously installed fithng  |f the flange adapter I1s to be used n a threaded fitting,
install the male adapter into the fitting with Teflon® pipe sealant, cut the flange adapter to the

13
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desired length, and solvent weld the flange adapter to the male adapter in the desired position
with the proper PVC salvent cement.

TANK ACCESSORIES
LATERAL RESTRAINT SYSTEM (FLAT BOTTOM TANKS)
The lateral restraint system is designed for tank position restraint on a concrete pad inside of an

enclosed building It is not designed for wind or seismic restraint capabilities. Using the
assembly drawing and table shown in Figure 5.1, verify that all parts are present.
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Figure 5.1

Locate the tank on the concrete pad as desired Lay out the bands around the tank (altemate
long bands and short bands if both lengths are provided) with the studs and angle ends sticking
out away from the tank. Fasten the bands together with the 3/8" - 18 x 4" hex head bolts as
shown in the drawing Raise the bands 17" and loosely instail the anchor clips using the 1/2" - 13
hex nuts and 1/2" washers provided. Tighten the 3/8" - 16 x 4" hex head bolts to remove band
looseness. Mark the slot locations of the anchor clips, remove the clips, and install the required
number of 1/2" anchor bolts. Anchor boits are not provided by the manufacturer and must be
purchased by the customer.

Replace the anchor clips and secure the clips to both bands and the concrete pad. Do not over
tighten the bands to the tank. The band tension should only remove looseness and not cause any
tank deflection.

WIND/SEISMIC TANK RESTRAINT SYSTEM (FLAT BOTTOM TANKS)

The wind/seismic tank restraint system is designed for tank restraint on an appropnate concrete
pad under 110 MPH wind or seismic zone 4 conditons. Using the assembly drawing and table
shown in Figure 5 2, verify that all parts are present

Locate the tank on the concrete pad as desired Lay out all anchors reauired (4 or 8) equally

spaced, (4 anchors must be directly belaw the tank tie down locations) Make sure all anchors
are located next to the tank with the 2 ez eye bolt holes of the anchor on top of the weldment and

14
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the plate face of the anchor weldment located next to the tank. Mark all the anchor bolt locations,
remove the anchors and install the required Hilti adhesive model HVA anchor bolts as specified by
the assembly drawing and the Sil seismic restraint drawings B-2686A through B-2688A. These
anchor bolts are not provided by the manufacturer and must be purchased by the customer.
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5.3.1

Replace the anchors and secure the anchors to the concrete. Instalt the 3/4" eyebolts loosely as
shown by the drawing. Fasten the tank to the concrete pad with the required cable (make sure
the cable sheath is on the cable and located around the lug locations) as shown by the assembly
drawing utilizing the cable thimbles and clamps provided. Tension the cable hefore filling the tank
to remove cable looseness. Do not over-tension the cables as this may cause tank damage. The
cabie tension will change with tank loading and temperature changes - DO NOT ra-tension the

cables.

© - BEST AVAILABLE
"~ COPY

WIND/SEISMIC TANK RESTRAINT SYSTEM (CONE BOTTOM TANKS)

The wind/seismic tank restraint system s designed for cone bottom tank restraint on an
appropnate concrete pad under 110 MPH wind or seismic zone 4 conditions using a Sli cone
stand for proper tank support. Using the assembiy drawing and table shown in Figure §.3, verify

that ail parts are present
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Locate the tank and stand on the concrete pad as desired. Lay out the four anchors provided
directly below the tank tie down locations. Make sure all anchars are located so the hole in the
anchor aligns with the tank wall. Mark all the anchor bolt locations (stand and anchor positions),
remove the stand and anchors and install the required Hilti adhesive model HVA anchor bolts as
specified by the assembly drawing and the SiI seismic restraint drawing B-3182. These anchor
bolts are not provided by the manufacturer and must be purchased by the customer.

Replace the stand and anchors and secure to the concrete pad. Install the 3/4" eyebolts loosely
as shown by the drawing. Fasten the tank to the concrete pad with the required cable {make sure
the cable sheath is on the cable and located around the lug locations) as shown by the assembly
drawing utilzing the cable thimbles and clamps provided. Tension the cable befora filling the tank
to remove cable looseness. Do not over-tension the cables as this may cause tank damage. The
cable tension will change with tank loading and temperature changes - DO NQT re-tension the
cables.

STEEL LADDERS

Steel ladders are designed in accordance with OSHA 1910.27 and are to be mounted next to the
tank on a concrete pad at the same elevation as the bottom of the tank. The ladder mounting
system 1s designed to allow for tank expansion and contraction due to temperature and loading
changes. Using the assembly drawing and table shown in Figure 5.4, verify that all parts are
present and assemble accordingly.

NOTE: This ladder is provided for tank inspection only. At no time should the operator
step off this ladder onto the tank unless stepping onto an approved work platform with
guard rails or utilizing some other approvad safety device. Proper safety equipment (i.e
guard rails, safety hamess, efc ) must be used to step onto the tank. Consuit applicable
reguiations to determine proper equipment for other than inspection work.

Insert two pivoting foot assemblies to the rail tubes and fasten with 1 ea. 1/4" bolt, lock washer
and hex nut provided at the height shown in the drawing, Attach the two pivoting attachment arms
to the ladder using 1 ea. 1/2"-13 x 2" hex head bolt and 2 ea. 1/2" - 13 hex nuts Double nut each
boit by tightening the first nut to 85 ft - Ibs. of torque and then jamming the second nut to the first
nut by holding the first nut and hghtening the second to 85 ft. - ibs. of torque. Position the ladder
on the tank and attach the top pivoting attachment arms to the tank with the ladder attachment
tube and cotter pin provided (see Figure 5.4). Paosition the ladder parallel with the side of the tank
and mark the 1/4" anchor holt locations. Instalt appropnate 1/4™ anchor bolts and attach the
hottom of the ladder to the concrete pad. Anchor bolts are not provided by the manufacturer and
must be purchased by the customer.

Ladder rung height may be adjusted by the customer if desired by using another mounting hole for
the pivoting foot assembly However, the bottom rung height must never exceed 12" due to
OSHA requirements. Also do not adjust the ladder too high, since lower ladder settings are best
for ladder operation.

STEEL LADDER CAGES
Using the assembly drawing shown in Figure 5.5 and the instructions in section 5.5.2, verify that

all parts are present and assemble accordingly These cages are designed for use only with the
SH steel ladder design  Cages are required for ladders used to ascend to heights exceeding 20 ft.
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U-BOLT ASSEMBLY (4 REDUIRED PER CAGE WMIT)

PIVOTING

ATTACHMENT

AR

U-B0LT ¥ITH HEX NUTS
LOCATED 10 THE QUTSICE
OF THE LADOER

BFT

7FT.

/ STEEL LAQDER

TOP CAGE WNIT

BOTTOM CAGE WNIT
VITH FLARED END
0OwN

HINIMM
MAX MM

NOTE. Assembly is easter if the cages are installed on the ladder before the ladder installation to

the tank.

Install the cages loosely using the u-bolts provided starting with the top cage urit (4 ft unit with a

Figure 5.5

larger bolt pattern) The bottom cage unit must have a larger diameter at the bottom than at the

top of the unit and the bottom edge of the unit be located a minimum of 7 feet and a maximum of 8

feet above the ground When the cage units have been properly located and spaced evenly,

tighten the u-boits securely
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5.6.2

FRP LADDERS (up to 300" height)

FRP fadders are designed in accordancge with OSHA 1810.27 and are to be mounted next to the
tank on a concrete pad at the same elevation as the bottom of the tank. The ladder mounting
system s designed to allow for